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GENERAL PHYSICS. 


983. I Velocities i in Gas and Dust 
Il. D. Morgan. (Engineering, 99. pp. 89-40, Jan. 8, 1915.)—A rotating drum. 
- carries a smoked paper and receives on it (1) a tuning-fork trace to indicate 
the time, (2) a dot produced by a wire in series with a sparking plug to 
initiate the explosion, and (8) a second dot produced by another wire in series 
with a large spark-gap which is made conducting when the flame of the. 
explosion reaches it. The space between the sparking plug and the large 
spark-gap i is occupied by the explosive gas to be examined, which is contained. 
in a steel tube. To ascertain how the velocity varies along the tube there — 
be intermediate spark-gaps and to he on 


234. Determination of Small Gas Pressures by an Oscillating. Quartz Thread. 
Vapour Pressure of Mercury and Iodine. YF. Haber and F. Kersch- 
baum. (Zeitschr. Elektrochem. 20. pp. 296-805, 1914.)—Adopting a method 
of I, Langmuir’s, the authors suspend.a thin quartz thread, 7 or,8 cm, long, 
018, 02 or 037 mm. diam., from the top of the vessel in which the 
determination is to be made, Jenving the lower end free, tap the vessel, and 
observe the oscillations by the aid of.a telemicroscope until the amplitude has. 
decreased to half its value. Thinner and thicker threads are unsuitable ; the 
threads are supplied by Schott, of Jena, The theory is given ; and an appen- 
dix to it, by A. Einstein, is added. The constants of the formula were 
determined by experiments, at ordinary temperature, made in air, oxygen, and 
hydrogen of known pressures (McLeod gauge), The vapour pressure of 
mercury was determined in air and hydrogen ; it is 000126 mm. at 20°, in 
agreement with Knudsen. The vapour pressure of iodine is 0°172, 0-009, 
0°00088, 0°000057 at +19°, —9°7, —20°7, —28°9 and —48°8°C. respec- 
tively ; these are in with and and 
others. 
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285. Lag in Marine and Sea. C. Chree. 
Office, Geophys. Mem. No. 8. pp. 178-185, 1914.)}—The marine barometer is 
a so-called ‘Kew pattern” barometer, in which a portion of the tube is 
specially constricted in order to introduce great resistance to rapid motion of 
the mercury and so enable accurate pressure readings to be made on board ship 
even when the sea is very rough, when an ordinary mercury barometer cannot 
be read with accuracy on account of “ pumping ” of the column of mercury, 
The “ Kew pattern” barometer is one in which the capacity correction is 
allowed for by suitable graduation of the scale in “apparent” inches, not 
true inches. 

In 1880, Stokes discussed. the theory of the sluggishness of the marine 
 barometer;’and found that when pressufe is changing uniformly thé reading 


of the barometer should be the same as the true reading L minutes previously, 


where L is the “ lagging time” of the instrument, and is equal to0°91 x time 
taken by the mercury to fall the inch from 1} to 4 in: above the true level 
of the barometer at the time. This result does not depend upon the rate at 
which pressure is changing. 
: From experiments made at Kew Observatory with two marine barometers, 
it is shown that, in fact, the effect of lagis much greater than according to 
Stokes’ formula, and that it depends partly upon the rate at which the pressure 
is changing. Thus the ratio of the observed to the calculated lagging time 
varies from 10 or 12 when the rate of pressure-change per hour is 00058 in. 
to 5 or 6 when the rate is 0°0242 in. per hour. On the other hand, readings 
‘made at sea on board the ss. Hesperian with the same two barometers appear 
‘to indicate that on ‘board: ship the effect even 


238: The Testing of (Bureau Cire. No, 16, 
re pp.}, Washington, 1914.)—The object of this circular is to present to 
manufacturers and others the information necessary to make possible the 
construction and verification of hydrometers on a uniform basis; to indicate 
the facilities now available at the Bureau of Standards for their verification, 
_ and to anticipate the adoption by the Bureau of more comprehensive specifi- 
cation for hydrometers. In considering hydrometer scales the testing of 
which shall be undertaken, the Bureau has largely been guided by present 
practice. In cases where the standard scales chosen differ from those 
frequently used, with ‘respect to the standard temperature selected, tem- 
perature ‘correction-tables, and, where possible, conversion-tables, to permit 
intercomparisons between the standard scales and other scales, have been 
prepared, These tables ate published in Circular No. 19. Two types of 
hydrometers are comprised in these specifications—namely, hydrometers 
proper, and hydrometers which ‘are combined with thermometers, called 
thermo-hydrometers. The following classes of hydrometers are included : 
(a) Density hydrometers ; (6) Specific’ gravity hydrometers ; (c) Per cent. 
hydrometers, indicating, at a specified temperature, the percentage 
substance ina mixture or solution with water (saccharometers, alcholometers, 
pect (@) Arbitrary scale hydrometers, indicating concentration or strength of 

a specified liquid, referred to an ‘arbitrarily defined scale, at a specified 


287. Units of Weight and Measure. (Burean of Standards, Cire, No, 47; 
: [6s pp:], Washington; 1914.)}—This circular is to supersede the Bureau of 
Standards Miscellaneous Publication on “ Tables of of 
VOL. XVII1.—A.— 1915. 
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series. of tables. The. ‘units are defined and their inter-relation shown’ in 
tables, and: tables are also given-of equivalents from 1 ‘to 999 units::: ‘Some 
special tables are: appended, such as: Millimetres and decimal and binary 
fractions of an inch ; Hundredths:of an inch»to millimetres, and vice versa; 
Comparison.of. various pounds and \tons in use’ in the. 


Coefficients: of Transit Circle. A. 
Po and E, A. Baker. (Roy. Astron. Soc., M,N. 75. pp. 69-81, Ye 
1914.)—Observations have. been made with. the object of ‘determining the 
behaviour of the Edinburgh transit circle at different temperatures, . Curves 
are given showing the variations of azimuth, level and temperature, distinct | 


280. Work of the Bureau of Standards ie 1914. Ss. w. Stratton. 
(Report to U.S. Secretary of Commerce [99 pp.], Washington, 1914.)—Gives 
a brief‘ summary of the work completed, now or ‘Contemplated, 


2402 Bifilar Properties of Twisted Strips. oe. Magi 


“ ies 778-787, Dec., 1914.)—When a strip carrying an inertia bar is twisted, its 


period ‘of vibration depends on the load, and this has been explained as a — 
bifilar action in the fibres of the strip [see Abs. 1202 (1918)]. The total 
restoting couple (C) which acts on an inertia bar suspended by a strip of 
length 1, breadth 2b, and thickness 2d, is, per unit angular displacement, 
C=16 bd*n/8i + 2Tb*/81, where T is the tension per cm. breadth of the strip - 
and # is the torsional rigidity. In the right-hand miember of this equation 
the second term represents the couple due to bifilar action, and differentiation 
of the equation gives dC/dT = 2b*/81, showing that the C—T graph of any 
strip is a straight line’ which, if produced back to cut the axis T =0, gives the 
value of n, for then the bifilar term of the original equation disappears, 
Without using the graph, the value of n can be obtained in any particular case 
by inserting the value of T. Where # is large the bifilar term apprdximates 
_ to zero unless d be very small, showing that for all but very thin strips the 
restoring couple is due to torsion alone. Experiments were made with strips 
of paper, aluminium, mica, celluloid, xylonite, steel, and phosphor-bronze, and 
C-—T curves were drawn in each 


24. Elasticity of Ice. K. R. Koch. ‘ann. d. Physik, 45. 2. pp. 287-258, 
Sept, 1, 1914.)}—In order to investigate further the large differences pre- 
viously* found in the elastic. moduli of . different specimens of ice 
[Abs; 1575 (1918)] experiments were'undertaken both on the bending of ice 
bars and on the period of their torsional oscillation. In the ‘first set of 
(bending) experiments the difficulties encountered, viz. (a) elastic after- 
effect; and (6): permanent: deformation even. under the smallest: forces, 
rendered it desirable to reduce the acting forces as much as possible. “It 
was therefore necessary to attain the utmost aceuracy in the measurement 
of the resulting’ strains,.and the optical method previously devised‘ was 
again employed with some ‘refinements. ‘The results obtained ‘were, for 
bars of ice whose axes were parallel-to the frozen surface, Em = 957°6 kg/mm.” 

VOL. XVIII.—A.—1915, | 
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the bar. For bars in which the axis was perpendicular to the frozen 
surface, E, = 1120°3 kg./mm.?. An attempt was made to discover whether 
the differences between these values and those of the previous year 
[50 %] were due to a warming of ‘the ice above the melting-point and 
subsequent cooling, and experiments were made on bars formed by melting 
to shape. The values obtained differed from those found above, but the 
differences were not nearly as great as those existing between the two sets of 
experiments. The only explanation offered. is that, as in the case of other 


elastic materials such as iron, copper, etc., different specimens of identical — 
chemical composition show differences in elastic properties, so the same may 


well be true of ice formed under different conditions, especially seeing that — 
it is of crystalline structure. It is worthy of consideration that in the previous 
year’s experiments no regular difference was found in the elastic moduli of 
bars in which the axes had different orientations with respect to the frozen — 
surface. This would be explainable on the assumption that the elementary 
crystals of which the joe was = had no regain, orientation in the 
mass. 

The torsional experiments were also made by an optical iathod fully 
described and illustrated in the paper. The torsional modulus of a 
rectangular bar was calculated according to the St. Venant formula 
F = IN/T,,,bd*(1/3 — dd/166), where J, b, d, are the dimensions of the bar, N 
is the turning moment, T,,, the angle of torsion, while ) is a tabulated function 
of dand b, The results obtained were, for a bar with its axis parallel to the 
frozen surface, Fo = 800°15 oe yang , and for a bar _ its axis perpendicular 
plane, Fy = 278 kg./mm?. 


~ 242. Collapse of Tubes by External Pressure. R. V. Southwell. (Phil. 

Mag. 29. pp. 67-77, Jan., 1915.)—Forms a critical summary of recent experi- 
mental and theoretical work on tube collapse with special reference to Cook's 
experiments [see Abs. 1651, 1652 and Errata (1914)]. A theoretical discussion 
of the problems involved leads to the following conclusions :—If pis the (speci- 
fied) working pressure of a tube then the collapsing pressure P may safely 
be taken as double this, and when collapse rings are not used the formula 
P = 2ty,/d [1 + (#y.{#E)] may be used for finding the proportions of the tube. 
When collapse rings are used the formula P = ‘Qtyjd may be EET and 
the rings should be placed at equal intervals s, given by— _ 


= (1°78 


ogi should only be employed when the dimensions a tube are 


such that i/d <,/yJE. In these formule, ¢ is the thickness and d the diam. of 
the tube, y, is stress at in mes E is Young’s 
modulus. J. W.T. Ww. 


243. Bending Fes in Hooks oad other Curved Pieces. A. Morley. 


(Engineering, 98. pp. 821-822, Sept. 11, and pp. 877-878, Sept. 25, 1914.)—The 


author arrives at the following conclusions :—({1) There is no experimental 
evidence to show that calculations by the Andrews-Pearson formula give 
more reliable values than those obtained by the simpler Winkler formula, 
(2) That the use of either of these formule is, for most practical sections, 
attended by great risk of error, particularly that of Andrews and Pearson. 
(8) That nearly all published results on the subject are seriously in error. 
(4) That for practical purposes the results by either formula may be obtained 
from the simple formula for straight beams data 
for which are given in the original W, 
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244. Silvering of Quartz Fibres by the Kathode Spray. BH. B. Williams. 
(Phys. Rev. 4. pp. 517-621, Dec., 1914.)—-Quartz fibres coated with a layer of 
some electrical conductor are often used in the construction of delicate elec- 
trometers and similar instruments, and it is convenient to be able to prepare 
them ‘with certainty and ease. The method usually employed to secure a con- 
ducting layer depends on the deposition-of silver by one of the processes of 
_ Chemical reduction. For some purposes this method is adequate, but the 
‘reduction is difficult to control, the deposit is usually rough and crystalline, 
and the conductivity attained is out of all proportion small for the weight of 
material deposited. Various methods in use of obtaining such a coating of 
metal are considered. By the process now outlined the necessary conduc- 
tivity is secured by kathode disintegration alone. A diagram and also details. 
of apparatus used are given. The silvering is effected by passing a direct. 
current of about 0°012 amp. through the tube in an atmosphere of dry hydro- 
gen at a pressure of 0-2 mm.approximately. The current and fall of potential 
across the tube are kept nearly constant, and the pressure varied as may be 
necessary. Under the microscope the deposit appears smooth and uniform. 
The durability of the coatings has been good considering their great tenuity. 
All the fibres have increased in resistance with time. Using the fibres at 
max, tension in the string galvanometer seems to hasten deterioration, and on 
_ increasing the tension nearly to the breaking-point the silver coating becomes — 
electrically discontinuous without the quarts... 


246, Melting Metal Wires into Vessels, R. Schaller. (Zeitschr. 
Teisteussdetenh.. Beib. No. 12. p. 180, June 15, 1914.)—It is often desired to 
attach ordinary glass, capable of being worked in the usual furnaces, to quartz 
glass which requires special treatment, particularly when only a small portion 
ofa large and complicated vessel needs to be made of the latter variety. 
Owing to the exceptionally small coefficient of expansion and the high melt- 
_ ing-point of quartz glass, the immediate attachment to it of ordinary glass and 
the direct melting-in of platinum wire are impossible, The junction can only 
be accomplished by a series of glasses, with a gradual transition of qualities, 
These require special working ; the nearer the qualities of quartz glass being 
_ approached, the hotter has to be the temperature of the blast-flame, and either 
the oxy-hydrogen or the oxy-coal gas flame must be employed. Pilatinurh, on 
account of its chemical properties, i is convenient for leading-in wires, but, as 
_ its coefficient of expansion is relatively high, a large number of ‘transition 
glasses are needed. In this respect tungsten and molybdenum are prefer- 
able ; their cubical expansion coefficients are 180 x 10-7 and 150 x 10~’, and 
they can therefore easily be melted into glass whose coefficient is between 
100-170 x 10-’. Iron-nickel alloys, which have a very low coefficient of 
expansion, do not give safe gas-tight joints, because ~~ oo admittedly 
incredses rapidly with rising temperature. D. 


Marci, 1914. Monthly Weather Rev. ‘42. pp. 426-480, July, 1914.}—The 
horizontal rainbow has been observed by several scientific workers in the 
past. The paper describes a bow seen in Japan, and puts forward a theory 
to explain the method of formation of these bows. An ordinary rainbow 
is seen as a séries of cones radiating from the eye of the observer the common 
axis of which poitits directly away from the sun, while the semi-vertical 
angles differ for the different colours’ of the spectrum. The bow appears 
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the surface of a lake, at the intersection-of ithe coaxial cones with this sheet. 
will be. produced a “horizontal rainbow.” Actually the whole bow will not 
be. intense enough to be visible, but a portion of it will appear as a’ belt 
of colours, the width. of which it is calculated. may have any value between 


features of the bow. are worked out and good hound. the 
-observed facts. The necessary conditions for the formation of these, bows 
are thus a ayer, of fine water particles or mist over the surface ofa 
‘sheet of water and bright sunshine. K. Nakamura, (Met. Soc. Tokyo, J. 
83. pp. 25-28, June, 1914. Monthly Weather Rev. 42. pp. 480-481, July, 
1914,)—-Nakamura describes several horizontal bows observed over a moat 
near. the Central Meteorological Observatory at Tokyo. A. plan is. given 
ering the. bows as were seen 


$8, pp- 885-836, Nov., 1914,)—-Observations were made. of. the, relative. inten- 
sity,of the ;sky. light near the horizon when the sun was some 5° or,6° below 

the horizon, and the band of light is of a purple tinge... The comparisons were 

made. by.means.of .a. Nicol-prism. photometer with an incandescent. lamp 

at.constant potential: The impression. usually obtained. of variation in. the 

intensity is ascribed to the of regions 


Blair. (Monthly Weather Rev. 42. pp. 410-426, July, 1914.)\—The paper 
describes; the results obtained froma -series. of free . balloon: ascents; made 
at Avalonyand from captive balloon ascents made at the summit of Mount 
Whitney.and at Lone. Pine, a..valley: station .25 km. east of .Mount ‘Whitney, 
Twenty-three, ballen-sonde. ascents were. made. at. Avalon, the, instrument 
being: carried: by, two balloons.and :having a float attached.in case it should 
fall.in. the, sea., , Seven.of, the balloons. reached 18. km, -height and. one of these 
rose to$24-km., the.greatest height so far reached|in America. ‘The ascentional 
_ sates, were determined from the.pressure-time records given by the meteoro- 


graph.. ‘The mean rate derived. from the 7 con- 
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siderable increase with increase of height, from:8"1 m. per sec. near theisurface a 
to 42.at 11 km. The mean temperature curve from the same ascents does not 
show a minimum: below 18 Temperature-altitude curves: are given: for 
each ascent. The:lowest temperature observed was’ 675°C, at 16:5 km,..on 
Aug. 8. A table.is also given showing the absolute: humidity, ‘results, 


several..cases the balloons were. followed’ by a.theodolite to the point-of 


lowest temperature, and in all these cases an easterly component of the; wind 
‘was found.to setin at this point.. On the summit of-Mount Whitney a:con- 
tinuous record of the surface conditions was kept during the period Aug, 1-18. 


Comparing: the, temperatures with those found above Mount Weather, it’ is 


concluded that in summer, temperatures on mountains are:-higherithan. those 
at the same height in the free air. Three ascents with captive balloons were 
made from Mount: Whitney and 4 from the Lone Pine valley station, . The 
latter ascents, made shortly after sundown, all showed a marked inversiOn’of _ 
temperature between the surface and 200 m. above it, amounting on the 
average to 6°C. Above 300 m. a regular temperature decrease set in, Some 
curious fluctuations of temperature found in the valley at Lone: Pine are 
ascribed to the. mixing of are at 
‘temperatures. , j. S. Dt. 


The “ Mistral.” Gazaud. 159. pp: 885-886, 
July 27, 1914.)—The mistral is a strong north-east wind which occurs in. 
Provence, especially along the shores of the Mediterranean round about 
the mouth of the Rhéne. The wind has. frequently a low temperature, in 
spite of the rapid temperature-increase which it undérgoes in consequence 
of the increasing pressure due to its descent from the high plateau of Central 
and Eastern France. The author finds that a high-pressure system over the 
south-west of France is always associated with mistral. The high-pressure 
system is frequently accompanied. bya low-pressure system over the Gulf of 
Genoa, but mistral occurs in the of that 
250, Haloes their Relation tothe Wedtther.: (Monthly 
Weather Rev. 42. pp. 446-451, July; 1914.)}--A record: of the occurrence of 
both solar and lunar haloes has been kept Blue Hill Observatory for’some 
time. past, and the records over the 20-year period 1891-1910 are here dealt — 
with. It appears that solar haloes are most frequent in spring, with a mean 
number of 69 in March, and least common. in the autumn, with only 2°8: in 
each of the months, Oct. and Nov. ‘Lunar haloes are most frequent in winter 
and least in summer. The different lengths of the day and night im winter 
and’ summer must be taken into account in interpreting these figures. The 
figures show that'the conditions must’ be very. much ‘less favourable for the 
formation of solar haloes’in summer and autumn than in winter and spring. 
Considering the ‘possible connection of rain with solar haloes it is found that 
there is a considerable tendency for the latter to be followed by precipitation 
within 86. hours of their occurrence... As:-haloes are most frequentlyseen in 
the cirro-stratus sheet which precedes an approaching depression, this is in 
accordance with what would be expected. ‘As regards this association with 
cirro-stratus. cloud, the author states that: when no low clouds: are: present a 
halo is formed whenever a thin sheet of cirro-stratus exists in that part of the 
sky where the sun or moon is visible. The form of a typical cyclone.is illus: 
trated by several figures with special reference to these cirro-stratus, or halo- 
forming;cloud sheets;:’The- with a to the ‘halo 
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261, The Haloes of November 1. and 2, 1918. L, Besson. (Monthly 


‘Weather Rev, 42. pp. 481-486, July, 1914. From the French.)—Some very 
‘remarkable optical phenomena of the class of haloes were seen in the eastern 


half of the United States on Nov. 1 and 2,1918. The author has collected 


‘many carefully prepared drawings and reports of these phenomena which 


-jaré reproduced in the paper. At Springfield, Mo., where the haloes were 


exceptionally pronounced on Nov. 1, a cirro-stratus sheet of cloud quickly 
‘Changed to alto-stratus, and this again to stratus. It is suggested that this 
‘probably indicates a rapid downward motion of the ice crystals of which the 


higher clouds were formed, which in turn points to these crystals being of 


‘unusually large size, ‘The more complex forms of halo seen ‘so well on this — 
‘occasion may be due to this unusual size of the ice particles, The most 


“common forms of halo are simply explained by the reflection and refraction 


‘of light from ice ‘crystals, For the explanation of a second class of haloes, 
which are somewhat less common than the first class, as, for example, the 
‘tangent arcs to the halo of 22°, it is necessary to assume a system of elongated 


hexagonal prisms of ice which on account of their falling motion through the _ 


‘air are all arranged in the same horizontal position. Yet other phenomena 
can be explained by hexagonal prisms with their axes vertical. There are 
other types of halo, mostly of very rare occurrence, which cannot be explained 


a by any form of ice crystals at present known. One of these is the 90° halo 
“of Hevelius. An extremely rare phenomenon, which was seen on both 


Nov. 1 and 2, consisted of the oblique arcs of the anthelion. There are 
only 17 records of these arcs having been seen in the past. ‘An interesting 


theory of their formation which was put forward by Bravais is examined and 


found to fail in several to the observed facts, 


A Wind Cave at Watarass S. Suzuki and T. Soné. 
(Tohoku Univ., Sci. Reports, 8. pp. 101-111, April, 1914..—In many moun- 
tainous parts of Japan there are holes in the ground from which cold air 
flows out continuously during the summer months. In some places these 
are turned to practical account in the maintenance of low-temperature 
chambers for the storage of silkworms’ eggs. Almost without exception 
these openings or “fiketsus”-are found at the foot of a steep northern 
slope of a mountain. The present paper describes some experiments made 
on the fiketsu at Watarasé, at the foot of Mount Kanari, about 800 m. above 
‘sea-level. The mountain has the appearance of being an ancient volcano, 
and the whole.mass seems to be very porous and spongy. It was found that 
while in summer cold air flowed out of: the fuketsu, in the winter months the 
current was directed in the opposite way. This suggested that the cause of 
the phenomenon was convective flow through the whole porous mass of the _ 
mountain, directed downwards and out of the fiketsu when the outside air 
was warm relative to the interior of the mountain, and in the reverse direction _ 
in the winter when the opposite was the case. This theory was strengthened 
by ‘the finding of an opening higher up in the side of the mountain. into 
which air flowed in summer and from which a current flowed out in winter. 


_ Various measurements were made and a relationship was found between the 


rate'of flow of air and the outside air temperature, so that the authors regard 


Formation of Glazed Frost... Okada, (Met, Soc. of Japan, J..88, 


: po 16-24, May, 1914. Monthly Weather Rev. 42. pp. — May, 1914.)— 
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Glaréd frost teansparent sinooth coating of 
or the ground, and caused’ by rain which freezes as it touches the Pvt 
The condition for its formation is that a layer of air from which water is 
condensing and of which the. temperature exceeds 0° C., should be super- 
imposed above another layer in which temperature is below the freezing- 
point,’ Some authorities maintain that as the rain-drops fall through the cold 
layer they become supercooled to such a degree that on striking an object 
the rain is quickly converted into ice. Such an explanation would require 
the cold layer to be composed of comparatively calm air. The author 
mentions a case of glazed frost at Tokyo in which the temperature of the 
‘surface of the ground on which the coating of ice was formed was +'0'1° C., 
so that the abstraction of heat necessary to freeze the rain could not have © 
been effected by the ground after the rain had fallen. A theoretical treat- 
ment of the rate of cooling of a tain-drop by evaporation as it falls through 
cold air is therefore elaborated and applied to the Toky6 example, Taking 
the height from which the drops fell as 870 m., the original temperature of 
the rain as 2° C., the mean temperature of the air column as — 15° C., the 
mean diam. of a taindrop as 2 mm., the rate of fall of a drop as 6 m. per sec., 
and the. average relative humidity as 90 %, it appears that the drop attains 
the mean air temperature at 109 secs,, and that on avochig. ihe ground in 


254. Influence of Compressibility | on Fluid Motion with a 1 Spherical Obstacle 
and its Application to a Meteorological Problem. Y¥. Okada. (Tohoku 
Univ., Sci. Reports, 8. pp. 189-197, June, 1914.)—The object of the present 
paper is to study the effect of the compressibility of fluid, when the fluid is 
moving with a uniform velocity and a sphere at rest is placed in it, This 
subject has an application to meteorology. The motion of the atmosphere 
may be disturbed by the presence of a semi-spherical mountain. Under the — 
assumption of the incompressibility of air, this pepbien, was calculated by 

W. Schmidt and compared with observation. 
~» The calculation of the present paper, allowing for compressibility, shows 
that if the velocity of flow is not large, the effect in question is very small, 
. Only when the velocity of flow approaches to that of the propagation of the 
disturbance in the fluid does the effect of compressibility become perceptible. 
At different angles. on the semi-spherical mountain these corrections are 
and negative, with points of no correction. 


Rarthquake B. Galitzin. (Acad. Sci, St. Pétersbourg, 
Bull, 9. pp. 619-681, May 15, 1914.)—An analysis is given in tabular form 
showing the numbers of earthquakes of various types recorded at 28 stations 
distributed widely over the earth’s surface, with discussion, of the possible | 
the of used, on detection of the vibrations. 


Avogadro's s Constant and Atmospheric. T F. E, Fowle. 
ee. are 40. pp, 485-442, Dec., 1914.)—In an earlier paper values were 
derived for the vertical transmissibility of radiation through dry air from 
observations made at Mount Wilson, which lies above the surface dust-layer. 
Certain correction factors were also deduced to allow for the presence of 
moisture. By means of Rayleigh’s formula the number of molecules per 
om.’ of dry air under standard conditions,, 9, was calculated from these 
transmission coefficients [see Abs. 1492 (1914)]. ‘The Aeaieaie paper ‘covers 
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the same’ ground as the earlier, but: 
the work. The value thus obtained for ng is (2°70 + 0°02) x10" which is in 
excellent agreement with the best value from other methods (2°7052-0°005) x10" 
(Millikan). ‘The corresponding value of Avogadro's number, or the number 
of molecules per gm.-mol., is (6°05 + 0°04) x 10%: Incidentally it is remarked 
that a remnant. of the volcanic’ dust introduced into. the atmosphere by the 
eruption of Mount Katmai, Alaska, in 1912, wraprncsas 8 somewhat less than 
8 % of the incident radiation, is indicated by the 


ux 75. pp. 4-16, Nov., 1914.)—The material collected in former papers 
relating to. proper motion, spectral type, photographic and visual magnitudes 
[Abs, 876 (1918) ; 1400 (1914)] is discussed with the idea of obtaining evidence 
as to whether there exists any absorption of light in space, There appears to 
. be a possibility of a small but appreciable loss of light due to selective scatter- 
- ing. In considering stars of the same spectral type apa * the same distance, 
the more luminoys ones appear to be bluer, | a MR 


Electrified Corpuscles ‘Emanating from “the Nagaoka. 
(Math. Phys, Soc: ‘Tokyo, Proc. pp. 897-408, Oct:, 1914.)—-The well-known 
effect of electronic emission from a hot lime kathode is considered in its 
possible application to the solar phenomena. The flocculi are composed to 
a considerable extent of calcium, and the author suggests that in view of the 
great affinity of this element for oxy ygen, any quantity of the two elements 
will most likely exist in the form of incandescent lime. The possibility of 
this emitting electrons in sufficient quantity to exhibit the phenomena of 
the solar chromosphere, and also partly to account for’ the ‘disturbances 
in terrestrial magnetism, are also considered. B. 


269. Distribution of Elements in Solar St. John. 
nlecigling § 40. pp. 856-876, Nov., 1914. Mt. Wilsoi Solar Observatory, ' Con- 
trib. No. 88. Nature, 94. p. 401, Déc. 10, 1914. Abstract.)—From a detailed 
discussion of the results obtained by Mitchell at the eclipse of 1905, and of 
the author’s own measurements of line displacements at Mount Wilson, it is 
concluded ‘that there is abundant evidence for admitting the ‘existence ‘of 
a definite system of stratification in the solar atmosphere. The heights ° ‘and 
flash intensities increase progressively with ‘the Solar ititensity of ‘the’ lifes, 
and the radial displacements of lines vary progressively with the solar 
intensity, from large negative values for the strongest ‘lines to larger positive 
values for the weakést lines. Several other’ collateral linés of evidente are 
found to give support to the conclusion, and’ ‘it’ thus appears’ that wé may 
_ consider ‘that the vapours of the elements ascend in’ detectable amounts to 
different ‘heights ; that the lines of ‘any ‘oné element’ originat eat depths 
increasing with decrease of solar intensity; that the enhanced lines are 
higher than unenhanced lines of equal solar intensity ; and that we see into 
the‘sun’ to greater depth at the red end of the spéctrum than at ‘the’ ‘violet. 
The general suinmary is that the H,; and ‘K; lines of ‘calcium are the lines 
of ‘highest ‘level, followed by thé H, line of hydrogen, and’ that, in’ the m 
the-heavy and rare elements occur in detectable amounts = in the lower 


| of the Solar atmosphere. “Cc. P. B. 


-Pyrkeliometry, Ki Angstrom. (Astrophys. 40: pp 74-28%) 
"1914," (Meteorolog. Zeitschr. 81 pp.” 800-818, 
VOL. XVIII.—A.—1915. ‘ EEL ER 


CTS. 
we 
: 
‘ 3 
we 
‘ 
i 
3 
Top 
: 
x 
ay 


°GENERAL PHYSICS: 


the International Solar Congress at it is pointed’ out that a’ small 
source of error found in the construction needs to be considered. © This 
arises from the fact that the temperature distribution in the two manganin 
thermo-strips is ot identical. Theory and show that the 
correction required is ‘about 18 per cent. Pp, B. 


261. Extinction of Ultraviolet Light in Earth's ‘Kron. 
aie: d. Physik, 45. 8. pp. 877-898, Sept. 15, 1914.)—-Discussion is given of 
numerous measurements of the limits of ultra-violet solar radiation recorded 
at various zenith distances, to determine the degree of extinction of the ultra- 
violet radiation the terrestrial. the- of effective rays 


262. in the Sun. XK. w. Meissner. 15. pp. 668- 
670, July 1, 1914.)—The probability that oxygen may be present in the sun 
has been suggested by Runge and Paschen from evidence given by three red 
lines at 47772, 7774, 7775 [see Abs. 827 (1914)]. The evidence is extended in 
the present paper te the results. of accurate tieetareaents on the solar 


Committee, Publ. [6 pp.], London, 1914.)}—In past. years. the solar activity 
has been estimated according to the spotted area. Since: the. establishment — 
of the spectroheliograph as a standard observatory instrument another 
important criterion has been’ provided in the’ areas of the bright flocculi 
which are seen on photographs taken with monochromatic calcium radiation. 
At the Indian station Kodaikanal, on the Palni Hills, the record for the year 
= covers more than 820 days, and the measures from these plates thus 


the chief basis for the investigation. The measurements were made _ 


by means of a réseau of Squares 6f One-hundredth inch side ruled on glass, 
this being lightly clamped to the negatives, and the flocculi areas read off 
‘directly by a small magnifier. Tables are given showing the areas for 19086, 
1907, 1908, with plotted curves showing the of and 


264. “Photographic Periodogram of Sun-spot A. Douglass, 
(Astrophys. J. 40. pp, 826-831, Oct., 1914. )—To enable the observer to obtain 
a quicker survey of the general system of periodicities in a series of observary 
tions, a photographic method of integration is described, the typical variation 
curves being cut out of white paper and pasted in order on a black surface. 
This. composite diagram is mounted on an axis provided with, clockwork. and 
slowly rotated in front of a camera with a cylindrical lens over its objective, 
and, a narrow-horizontal slit,in the focal plane ; the sensitive plate is slowly 


(Phys. Zeitschr. 15. pp. 869-871, April 15, 1914.)—Induced by. the number. of 
different views proposed to account for the small variations of wave-length — 
Gf solar’ lihes‘at:the limit compared with the centre of the disc, the author 
examines: them -on ‘the: possibility of their being partly due to their passage 
through a varying — 
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; by Einstein and Nordstrém [see Abs. 1468 (1911)]. The results are compared , 
with the values by at for selected groups of 


266. Heai Rays of Extreme Wave-length in Solar Spectrum. . a Rubens 
and K. Schwarzschild. (Preuss, Akad. Wiss., Ber. 24. pp. 702-708, 1914.) 
—An investigation has been started for detecting radiations of extreme wave- 
length in the infra-red, beyond the region studied by Langley with the bolo- 
meter (up to by means of mirrors and 


Transit of Mercury, November 6-7, 1014. F.W. Dyson. (Roy. Astron. 
Soc., M.N. 75. pp. 27-80, Nov,, 1914.)}—The different phases of the transit 
were observed under good conditions at the Royal Observatory, Greenwich. 
None of the observers saw the “black drop,” or any halo round the planet, 
or any bright spot on the black disc. From the results corrections are given 
for the tabular place ‘of Mercury, relative to the sun, which amount to about 
2 seconds of arc. Seven good photographs were obtained with the photo- 
heliograph, reproductions of these being given with the paper. 


- 268. Diameter of Mercury. R. Jonckheere, (Roy. Astron. Soc., M.N. 75. 
pp. 81-84, Nov., 1914.)—Observations of the diameter of Mercury were 
made during the transit of the planet across the sun’s disc on 1914 Nov. 6-7. 
_The records are given in detail, with some as to depar- 
tures of the shape from circularity. 


269. Water-vapour i in Atmosphere of Mars. FW. Very. (Lowell Obser- 
vatory, Bull. No, 65. Nature, 94, p. 618, Jan. 7, 1915, Abstract.)—A discus- 
sion is given of certain spectrograms of Mars and the moon taken by V. M. 
Slipher at the Lowell Observatory, Arizona, on Feb. 6, 1914. The bands at 
C, B and a were measured with a spectral-band comparator. It is concluded 
that the equatorial regions of the planet are excessively dry, and that the 
amount of oxygen in the Martian een is Jeane ahont half as great 
asin that of the earth. - 


270. A tmosphere of Mars. W. H. Weather Rev. 
42. pp. 501-508, Aug., 1914.)—Abstracts are made from a series of popular 
articles, giving the main arguments for accepting the reality of the canals on 
the surface of the planet Mars. Attention is drawn to the presence of similar 
markings on the surface of the moon, when it is seen under a similar angle of 
_ ‘view to that used for Mars with a telescopic power of about 500. Several 
well-known hypotheses concerning the possible nature of the Martian canals 
are noted, but the decision is left open as to whether there is any evidence for 
the existence of intelligent animal life on the planet. 


an. Stability of Direct dnd Retrograde Satellite Orbits. F. R. Moulton. 
| (Roy. Astron. Soc., M.N. 75. pp. 40-57, Dec., 1914.)—New analytical methods 
are introduced for determining whether a periodic orbit is stable or unstable. 
‘ Application of these to a retrograde periodic orbit having the period of 
_ Jvur shows that this orbit is very stable, wie a veces orbit of similar 


“272. Photographic Measures: of Sturn its Eg. 
3 (Astrophys, J. 40. pp. 259-267, Oct., 1914,.)—Photographs were obtained of the 
system of Saturn during Nov., 1911; 
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- using the long-focus combination and a Brashear enlarging lens, To secure 


sharper contrast a yellow colour-filter and a Cramer Instantaneous Iso plate 
were used, Theexposures were about 10 secs. each. On the original negative 
the extreme diam. of the ring is 19°01 mm, The photographs were made 
within a few days of opposition, the phase effect being insensible,. No 
eccentricity could be detected in the rings. Details of the measurements 
are given in several tables, The author agrees with a note by Hepburn, 


Suggesting that the outer ring is transparent. c PYB, 


278) Short Methods of determining Orbits from Three Observations. A. O. 


Leuschner. (Lick Observatory, Publ. 7. pp. 8-20 ; 221-876, and pp. 459-508, 


1918.)}—The author sets forth in the first paper a method of deriving pre- 
liminary orbits of comets and planets without previous assumption regarding 
the eccentricity. In the second paper the applicability of the method is 
extended to longer arcs, and formulze are derived for the correction of a 
preliminary orbit on the basis of arcs of any length. The third paper gives 
a solution of the more general problem of determining from geocentric 


‘observations the osculating elements of a satellite, planet, or comet, moving | 


under the attraction of more than one mass. The original pages must be 
referred to for details. R. T. Crawford. cars pp. 877-454) gives a 


‘number of applications of Leuschner’s methods. 


Calculation of Planetary Orbits. T. Akad. Wiss., 
Ber. 29. pp. 782-790, 1914.)—A long analysis is given, showing the method 
of calculating the orbits of peants from. the values given by three observa- 


275. Theory Swarm of Meteors. R. A. 
(Roy. Astron. Soc., M.N. 75. pp. 82-92, Dec., 1914.)—Criticism is given of the © 
new theory introduced by Turner to account for the production of sun-spots 
by a swarm of meteorites, circulating in an elongated orbit and replenished 
periodically by encounters of Saturn with the Leonid swarm [Abs. 828 (1914)]. 
The evidence available from old records is examined, and the conclusion 
is that there appear to be no observational data to support the view. 


- 276. Delavan’s Comet. P. J. Melotte. (Roy. Astron. Soc., MN. 16. 


_ p. 27, Nov., 1914.)—Photographs of the comet discovered by Delavan were — 
obtained with the 80-in. reflector and with a portrait lens of 8} in. aperture 


and 11 in. focal length, on Sept. 14, 20, 26, and 80, 1914; Two of these are 
reproduced to illustrate the development of the tail streamers. The comet — 
had a bright nucleus of about the 6th magnitude. From this there extended 
a long straight tail for about 10 degrees. Another shorter and broader tail, 

curved in a marked degree, extends about 5 degrees from the nucleus, Near 
the head of the comet the axes of the two tails were inclined to each other 


- about 12°. The broad tail was more sharply defined on sed eastern side, and — 


277. Proper Motions of Stars in Relation to Spectral Type. F. w. Dyson. 


. (Roy. Astron. Soc., M.N. 74. 9. pp. '788-744, Oct., 1914.)—An investigation is 


given of the proper motions of the stars in Carrington’ s circumpolar catalogue, 

determined by comparisons of the positions observed at Greenwich after an 

interval of 45 years. Thy sans withias Of the ‘Nocth Pole; go 
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down to the limit of the ‘Bonn Durchmusterang; The:results 
are given in the form of numerous tables: Several interesting conclusions:are. 
mentioned: in the discussion ; it found that a most striking’ feature is the 
small number of:red stars with :proper ‘motions greater than 6°0" a century. 
Next to these come the A stars, and then those from:G; to K.. The stars with 
largest proper motions. are those whose type of spectrum is F to G: A long 


278. Stellar Magnitude Scales for. Astregraphic Catalogue. Turner. 
(Roy, Astron. Soc,, M.N. 75. pp. 57-66, Dec., 1914.)—-This.is the fourth note of 
a series dealing with a proposal for the comparison of the stellar magnitude 
‘scales of the: different observatories taking part in the preparation. of the 
Astrographic’ Catalogue’ [see Abs,-1511 (1912)].. The proposal-is in effect that 
the number of images recorded under: each unit of the magnitude ‘scale be 
counted and-tabulated. ‘The method,is shown to be valuable in the detection 
of systematic errors, and an example is.given by:the comparison of: the Cape 
scale with that of Chapman and Melotte. -It appears: that the estimates for 
faint stars are affected by.a considerable systematic error depending on the date 
of measurement of the plate, but the total numbers of.stars,on the plates are 
consistent. The ratio of faint to bright stars is much greater for one half of 
the zone than for the which pny due degrees of 


979. Distribution of Stars-of Types... ‘Schwarzschild. 
ate Akad. Wiss., Ber. 18. pp. 489-510, 1914.)—An analysis is made of the 
grouping of stars according to their light intensity, spectral type, and parallax, 
the summaries. being. the of various 


3 College Observatory, Circ. No. 185.. Nature, 94. p, 618, Jan. 7, 19165. 
_Abstract.)—In circular No. 71 there was described the production of the first 
Harvard map of the sky, consisting of 55 photographs taken with 
lenses of 18-in. focal length mounted at Cambridge, Mass., U.S.A., and 
Arequipa in South America. Each plate was 8 x 10 in. and covered an 
area 80° square. Owing to,this lange field the definition at the corner of each 
plate was not so perfect as at.the centre, so a new set of photographs has 
been made, the centres of which coincide with the corners of the first. series. 


281, Spectra Four Temporary Stars; s. Adams: and G. ‘Pease. 
J..40. pp. 294-297, Oct,, 1914., Mt. Wilson Solar Observatory, 
Contrib. No. 87. Nature, 94. p..878, Dec. 8, 1914, Abstract,)-Hartmann in 
1907 found that the spectrum of the Nova Persei.of 1901 had become similar 
to the Wolf-Rayet spectrum. To find whether this disappearance of the nebular 
lines in, the last stages of Nove is general, the authors have photographed 
the spectra of four Nove varying in magnitude from 10 to 14, the ages being 
from2 to 28 years. The spectra were obtained from a small slit spectrograph 
at the focus of the 60-in, reflector, the exposure times varying from 2 to 16 
hours, From. the reproductions. of these plates it is certain that the chief 
nebular lines are absent from the. spectra of Nova Auriga and.Nova Persei. 


The intensity of the continuous.spectrum appears to the 
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star. : This identity of spectrum between aged Nove and Wolf-Rayet ‘stars, 
taken.in connection with the well-known agreement of distribution relative to 
the Milky Way of Novz and Wolf-Rayet stars, makes it probable that at least 
a portion of the latter are temporary stars in.the later stages of. their history, 
In the absence.of knowledge as: to the physical conditions under which the 
principal nebular lines are produced, it is no doubt best to ascribe their dis- 
appearance to a change in these conditions in the radiating material. In 
view, howevet, of the considerable amount of evidence of various kinds which 
- . tends to support ‘the hypothesis that the phenomenon of a temporary star is 
due to’ the star entering a nebula,-the suggestion that the disappearance of 
the chief nebula lines*is coincident with the emergence of the star from the | 5 


Spectral. Criteria fer “Absolute Stellar Magnitudes s. Adams 
and A, Kohlischiitter. (Astrophys. J. 40. pp. 885-398, Nov., 1914. Mt. 
Wilson Solar Observatory, Contrib. No. 89.)—Certain peculiarities have been | 
noted during the investigation of numerous stellar spectra, of types ranging 
from.A to M, such that two groups may be considered : (a) The continuous 
spectrum of the stars having small proper motions is relatively fainter in the 
violet as compared with the red than is the spectrum of the large-proper- 
motion stars. The magnitude of this effect appears to depend on the spectral _ 
type, and increases with advancing type between Fo and Ky; (6) The 
hydrogen lines are abnormally strong in a considerable number of the small- 
proper-motion stars.‘ Thus six stars showing well-developed titanium oxide 
bands characteristic of type M have hydrogen lines which would place them 
in types G, to Gs, and many others which show the bands strongly would ‘be - 
classified: under type K from the appearance of their hydrogen lines. The 
hydrogen lines in the spectra of the large-proper-motion stars which show the 
titanium oxide bands are: without exception very weak. These and other 
criteria - have been utilised in the development of a system for the deter- 
mination of absdlute’ magnitudes, and examples are given of the results 
obtained for stars whose magnitudes are known from 


288, Orbits of ‘Spectroscopic Double jordan, (Allegheny 
servatory Publ. 8.Nos. 15,16. Nature, 94. p. 491, Dec. 81,1914. Abstract.) 

Tables are given showing the reductions, of spectrograms of the stars — 
Orionis and RZ Cassiopeiz, with the and chemical, origins of 

M .N. 75. pp. 2-4, Nov., 1914:)—The author: suggests an answer to the query 

in Eddington’s*“ ‘Stellar Movements and the Structure of the Universe,” .as to — 

the meaning of the third star-stream in drift.O. -If drift O is practically at — 
rest in space, this. may explain. the phenomenon and be in agreement with 

the view that the two: main star-streams are due to an oscillating motion of — 
their: constituent stars... The aggregate of stars at the time when they are 
reversing their direction of motion will give:a general impression of their 
being stationary for a certain time.. An important feature concerning ‘this 

_ drift O is that all the stars of the Orion type appear to belong to it, and not to 
the two other drifts, It-is suggested that they are there as the result of a 
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_ 288. Determination of Orbit of Spectroscopic Binary. H. N. Russell, 
(Astrophys. J. 40. pp. 282-298, Oct., 1914.)—A method is described for deter- 
mining the orbit of a spectroscopic binary by a more direct process than 
that usually employed [see Abs. 1074 (1908)]. Examples are given illus- 


“286. Total of Sun, 1914. Boster and G. Block, 


foams Rendus, 159. pp. 766-769, Dec. 7, 1914.)—Preparations were made 


to secure photographic records of the spectrum of the corona, and of any 
variations in its distribution. The station selected was near Strémsund, in 


‘Sweden. The instruments comprised (a) large prism spectrograph with 
three dense flint prisms, and collimator and camera lenses of 72 cm. 


focal length; the spectrum obtained was 6°4 cm. long from 2656 to 518. 
(b) A similar spectroscope with lenses of 58 cm. focus. (c) A photographic 


camera of 65 cm. focus, for direct pictures of the eclipse. All the instru- 


ments were attached to a clock-driven equatorial, the slits being adjusted 
parallel to the diurnal motion. Good weather prevailed at the time of eclipse, — 
and satisfactory records were obtained, The corona was of the intermediate 
type, with the position of the solar axis clearly marked. The continuous 
spectrum of the corona extended without interruption from \685 to \895, and 
no trace was found of the chief corona line at 15303. . A new line was found 
in the red, however, at about 168745 H.Deslandres. (Ibid. pp. 669-670, 
Nov. 16, 1914.}—Members of the staff of the Meudon Observatory journeyed 


to Strdmsund to make observations during the total solar eclipse of Aug. 21, 


1914. The chief instrument was an equatorial of 8 in. aperture, provided with 
two spectrographs and a photographic camera with colour-screens. The 
spectrographs give the spectrum of the corona in two stages, from 7800 to 
15000, and from 45000 to 48600. On the first is found a new line, sharpand . 
strong, superposed on the continuous spectrum of the corona. This line is 
not chromospheric, and has a wave-length near 46875. The green coronal 
line at 5808 was too faint to be recorded. P. Carrasco. (Ibid. pp. 740- 
741, Nov. 80, 1914.}—Observing at Theodosia, Crimea, with a powerful 
grating spectrograph, successful spectrograms were obtained extending from 
6900 to 48750, showing the spectrum of the reversing layer and corona. 
Details of results will be given later, but mention is made of the feebleness of 
the green coronal ray, and the discovery wnew: og red, the 


287. New Variables’ in Cluster My H. J. 40. 
pp. 448-447, Dec., 1914. Mt. Wilson Solar Observatory, Contrib. No. 
Previous counts of variable stars in all but the central portion of the cluster 
Ms; have been published by Bailey (Harvard Annals 88 ; 78, part I.), showing 
the existence of 187 of these objects, the period being in all cases less than 
18 hours. Recent photographs with the 80-ft. focus Cassegrain combination. 
of the 60-in. reflector at Mt. Wilson have -made it possible to extend the 


_ examination to the central portion of the cluster. More than 80 new variables 


have been noted, 28 of which are certain. A sesteca is given of oon positions, 


with magnitudes at maximum and minimum. 


988, Cause of Cepheid type of Variable Stars, H. Shapley. Mase test | 


_j. 40. pp, 448-465, Dec., 1914, Mt. Wilson Solar Observatory, Contrib. No. 92. 
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spectrum in variables of the Cepheid type 
have been ascribed’ to: elliptical motion in a binary: system. .The author 
examines the question ‘whether it would be possible; on the evidence avail- 


able, to discard this'view in favour of there being intrinsic light-fAluctuations — 


of a single star: These stars present many anomalies compared with the 
ordinary spectroscopic binary, notable items being the curious relations 
between light-variation and radial motion. Attention is drawn to the 
essential ‘identity “of Cepheid and ‘cluster variables, the irregularities in 
the ‘light-curves, changes in colour and spectral type, all of which oppose 
the theory of a binary system being involved. Although no direct evidence 
is available, the idea of internal ‘pulsations of a single star is favoured, this 
tending to produce petiodic scattering or disruption of 


layers by the rush of hotter gases from the interior. ” /GP.B. 


289. Relation between Wolf-Rayet Stars and Planetary Nebula. Ww. H. 
Wright. (Atrophys. J. 40. pp. 466-472, Dec., 1914, Paper read before the 
_ Amer. Astron. Soc,, Aug,, 1914,)—Attention was drawn by Pickering in 1890 


and 1891 to the points of resemblance between the spectra of Wolf-Rayet | 


stars.and planetary nebulw, and about the same time Keeler announced his 
conviction that the nuclei of the. planetary nebule were closely related to 
these peculiar stars.. In 1894 Campbell published his exhaustive comparisons, 
both photographic and visual, of both classes of objects. Investigation of 
the. spectrum of the Wolf-Rayet star B.D. + 80° . 8689 shows that certain 
nebular lines are undoubtedly present, but whether they belong to the star 
proper or the surrounding envelope is uncertain. Recent photographs of 
the planetary nebula N.G.C. 6572 show the spectrum of the nucleus isolated 
as a narrow band of continuous spectrum, and containing the characteristic 
line 44686, although this does not exist in the outlying parts of the nebula. 
‘A longer exposure also shows a faint broad emission band. at \4057, and a 
faint broad nucleus band at \5807.. These three lines agree very closcly 


with the most characteristic Wolf-Rayet bands, suggesting that the nucleus — 


_ is of the Wolf-Rayet type. This made it a matter of interest to see if on more 
minute examination the so-called hydrogen envelope of B.D. + 80°. 8689 
might be regarded as a true planetary nebula. With long exposures the 
plates show all of the brighter nebular lines. Thus in two cases we have 
planetary nebulz possessing Wolf-Rayet nuclei. Extended obsetvalies: of 
other objects readily provided farther confirmation of this views P. 


“200. Distribution of Eiclipsing in Spice, H. N. ‘Russell and H. 
Shapley. '(Astrophys.. J. 40. pp. 417-484, Dec., 1914.)—Having computed 
the elements of some 90 eclipsing variables, estimates are made of their 
distance by utilising their observed magnitudes and spectral. types, The 
positions in space are tabulated according to cuiculated in 


get) Details of Stellar Spectra. F. E. Baxandall. Physics 
‘aes. Publ, [88 pp.], London, 1914.}—-Tables are given illustrating the 
discussion in detail of the spectra of 8, y, ¢, and Orionis, showing the 
relative intensities and probable chemical origins of the lines. A special 
discussion is devoted to the spectrum of a Orionis (Betelgeuse) and its relation 


to. the spectrum, of a Béotis (Arcturus) and the solar Fraunhofer spectrum. 
It is shown that the lines strengthened in intensity in passing from the solar _ 
spectrum to that of a Orionis are chiefly due to Tiand V. The lines involved 
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ate: mainly t ‘those'of the ‘arc type rather ‘tham the spark 
Cassiopeiae ‘shows certain’ peculiarities of datl 


table is given showing the wavelengths, probable’ origin .and -characten;of 


the lines between 28819, and 24861°6."' Anivinstructive: diagram 
shows the of ‘intensities: “of typical discussed in 

3 
J:-40. pp. 268-278, Oct.,,1914.)---Special attention has been given. to the accurate 
detefmination of the: wave-length. of; the spectrum lines of this star, chiefly on 
account-of their ,importance in relation to laboratory, identifications. . The 
line: neat 44686 ‘is \very.sharply defined in this, Spectrum, and, the, adopted 
wave-length is 4685-90, ; Several lines of. silicon, also receive 


stellar spectra. Of interest is the are of'a series of spectra of 
Nova Geminorum (1912), taken af Madrid by Iniguez. ‘This shbws what itiay 
be termed the life history of the Nova from 1912, March 16 to April 16, during | 
which time the. spéctrum changes” were very great. ‘Numerous tables are © 
given to show the comiparison of Nova spectra with, those ‘of ‘Wolf-Rayet 

s, nebulze, ete, and, a chatt shows the’ the’ known. Nove to the 
Milky Way, the > majority | lying in or néat it.” P. 


AS 


Observatory, 'Gire./ Nature, 94. p. 518, Jan! 17,1916. Abstract.) 


From 210 plates taken’ between: Oct.,1891, and Feb., 1914; a.determination 


296, Spectroscopic Orbit. of RK Hercule, Shapley, (Astrophys, 
Pp: 809-416, 1914, Mt. Wilson Solar Ob servatory, . Contrib. 
No. 90.)—It is shown. that the, solution for, the elements of the -spectro- 


scopic, orbit of a faint star is easily possible when only.a few. measures, of 


the radial velocity have been obtained,. provided that the system i is also. an 
eclipsing binary, and provided that the period, the epoch of minimum, the 


-eécentricity; and. the longitude of periastron have been determined from the. 


light: ‘new. photomettic: orbit of RX: Herculis has been computed, 
‘and alternate ‘minima. are:found to'differ in. depth, by. nearly atenth of .a.mag- 
nitude: ‘Phe stars-are nearly; equal in. size; and are. sensibly. spherical, Their 
surfaces-are separated by three times the radius of the larger-star. Spectro- 
Stopicorbits of both components have been: derived from measures, of the 
lines on three pate made with the Bruce eco at the Yerkes 
‘Nebula ‘Lite Ww) Wright. Astron.’ ‘Sod! 
M, N. 75, pp. 20-22, Nov., 1914.) Attention’ is drawn to the possibility Of mis- 
pretation ‘of prismiatic’ camera iniages of the-Orion’ nebula, in that ‘Of the 
two nebular lines at 187264 the’ formieris mach the brighter, and 
probably ' contribiites the major portion of the image in a photograph ‘of the 
spectrum [Abs. 47 (1915)]. ‘This would affectNicholson’s statement as to 
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897. New Crystal-grinding Goniomeler, ¥. Wrigh (Washington 
Acad, Sci, J. 5. pp. 85-41, Jan. 19, 1915.)-—Details are given a new, grinding 
goniometer, with which crystal faces.can.be ground with.a precision of.1' or 
greater, and flat, within a. wave-length. of light ;. Plane-parallel crystal Dstes 
can also be ground normal’ given optical direction... ‘The instrument is_ 
based on the theodolite principle, but it is essentially different in design 
and construction from earlier types ; certain features of the Goldschmidt 
design haye, however, been. incorporated in. it... 


"298. New Form of Flicker Photometer. HE Wes and’ E.: Brady. 
(Phys. Rev. 4! pp.” 999-297, zl. “World, 64." pp.°919-020, 
7, 1914: Abstract. 76 ensuré Satisfactory working of a flitker photo- 

nieter’ (1) dividing “tine betiéen the two’ fields which are’ alternated 

should’ be ‘a ‘line ‘without breadth? (2) the speed of' alternation’ should’ be 
accurately adjustable, and’(8) it ‘should be possible to vary the relative bright: 
néss of the two fields quickly over a° wide range with @ minimutt’ of phiysiéal 
effort. “Thé author describes’ an instrument ‘adapted ‘to fulfil these require’ 
errant The division ‘between thé fields is obtained’ by using'a double prism 

in ‘principle to that used in the Lumnter-Brodhun photometer. 
of t e prism faces is mirrored, ‘and portions of this mitror-surface ate removed 
with'a Sand blast, ‘The other prism is then cémented’6h with Canada’ balsam. 

Thus a very fine line of division'is obtained. "The alternation is Obtained by a 

rotating ‘prism placed” betweeti the ‘field ‘and’ the’ dbservet’s eyé, So thatthe 

reflected and transmitted portions’ are’ ‘Seen in’ rapid’ succession. The ‘rota- 
tion is achieved by driving from a Sériés motor with a variable’ sliding resist’ 
ance, and this, together with certain fixed resistances, gives the desirable ran 
of speed. The third condition is conveniently fulfilled by inserting’ in the path 
of the rays from the’ ‘comparison lamp two line-gratings, which can be'revolved 
with respect to one another.’ ‘The relation between the amount of lighttrans- _ 
mitted and the angle of rotation ‘approximately’a straight line: “The photo- 
meter is s intended to be used ¢ on athe ‘principle. 


299. Theory of the Flicker Phoiometer, H. E. Ivesand E. F. 
(Phil. Mag.28, pp. 708-728, Nov.,1914.)—An experimental study of. thé flicker 
photometer-was recently made by Ives.[Abs. - 
‘between brightness and “critical speed of flicker” was discussed,’ These 
resalts are’ sutimarised again, essential points ‘being the existence of a 
reversed Purkinje-effect, and a-difference in’ the: relation mentionedabove, 
‘inthe “case of red; green,‘and blue light, ‘which is shown: diagrammatically, 
‘The'author now seeks to explain these phenomena by considering the visual 
apparatus to possess coefficients’ of -conductivity and capacity, as.repre- 
sented? ‘by the constant (diffusivity) in the «Fourier: conductiom. equation. 
“This idea is developed mathematically, and periodic! Curves are drawn illus- 
‘trating the combined effect of colour stimuli ‘which are.out of phase.| is 
contended that’ the'theory explains the reversed Purkinje-effect, and: that: it 
‘sheds light onthe distinction between “ colour-flicker” and. “ brightness- 
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800. Influence of Diffraction on the Formation of Oplical Images. J. W. 
Gordon. (Phot. J. 54. pp. 806-887, Dec., 1914. Seventeenth Traill Taylor 
Lecture.)—Gives an historical sketch of the theory of diffraction, and dis- 
cusses in some detail the diffraction patterns in — images obtained 


Pholofraphy : “Three-colour Work. E. ‘i (Phot. J. 54. 
op. 859-862 ; 862-869, Dec. 19, 1914. }—A method for enhancing greens — 

projection of green light upon the screen image through an appropriate 
and the screen so intensified means, 


Rev, 4. pp. 464-466, Nov., 1914.)—The work dealt with in this paper was 
carried out in order to determine definitely the hue and purity of all the 
colours that it is possible to produce with a given pair of colour-filters by 
using them. as sectors in an adjustable rotating disc, and altering the relative 
sizes or densities of the filters, a beam of white light being sent through the 
disc, Many of the possible combinations that can be obtained with a given 
pair of filters were investigated, and the resulting colours examined with a 
colorimeter of the monochromatic type. The conclusions to be drawn 
from the results obtained are as follows:—It is not possible with two 
filters that are complementary, or nearly so, to produce mixtures that 
show appreciable colour.of more than two dominant hues, those hues 
‘being the dominant hues of the filters themselves. With a pair of filters 
of the tri-colour type it is possible: to produce mixtures having low per- 
centage white values, and. of all hues lying between the dominant hues 
of the filters themselves; but no mixture can be produced with such a pair 
that has a high percentage white value. This method of analysis affords 
a good means of showing how closely any two filters approach the condition 
of being complementary to each other. The percentage white curve, in case 
the filters are exactly complementary, must reach a maximum of 100 %, and 
at the abscissa value corresponding to this maximum the hue curve must 
change, abruptly from the dominant hue. of one of the components to that of 
the other. The results are confined to mixtures produced by red and orange 
with blue and blue-green. Further work with other colours remains to be 

3 olttinsnn:: (Phys. Zeitschr. 15, pp. 718-720, July 16, 1914,)—It has been 
found by Lummer and Brodhun that greater sensitiveness in a photometer 
can be attained by making use of the “contrast” effect instead of “ equality 
of brightness.” The author describes some experiments, in which. four 
- observers participated, designed to test the comparative sensitiveness of the 
two methods with 4 Lummer-Brodhun photometer. Besides the or 
arrangement special varying contrast could be introduced. into the field by 
-substituting for the magnesia screen paper divided into areas tinted. with 
various intensities. The eyes of one observer showed throughout consider- 
-ably lower sensitiveness than those of the other three; it also appears that the 
‘best form of photometric field to secure sensitiveness depends to some extent 
-om the subjective qualities of the observer person using the photometer, '. But 
vin all cases the contrast effect gave better results than the equality-of-bright- 
arrangement, The degree of contrast with varied from 
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8:42 to 11°82 %, and the best value’ (at: 6-70 % contrast) ‘appears to-lie very 

near to that adopted by! Lummer and Brodhun.’ 

the mean the results ‘obtained. by: the other three observers. 


Gens of Standards, Bull, 10. pp. 557-595, July 15, 1914.)—A revisiomof a 
paper published in 1911 [see Abs, 888 (1911)].. The authors state that,more 
recent developments have. not. materially changed the conclusions ..then 
stated, but the present paper gives particulars of many additional measure- 
ments, covering in all about 80 pentane lamps.-,-The Vernon Harcourtlamp 
is stated to have stood the test.of use, and remains the most-practical flame 
standard we have, Nevertheless, the results obtained } indicate that in its 
present. form the pentane: lamp. cannot: be considered as a ‘reproducible 
primary standard, its value in this respect being decidedly less than that. of 
the Hefner lamp. — If-the principles:of the present lamp are: to be applied to — 
the development of a, primary standard, lamps should: be built to very exact 
specifications, and be operated within very narrow limits of temperature and 
humidity, with pentane satisfying very rigorous requirements as to density 
and_boiling-point and an atmosphere. maintained constant as to its oxygen- 
content... With a view of contributing something to the. — out, of such 
805. Molecular Estinctions: of Aliphatic Ketones:’ o: ‘Rice. 
(Roy. Soc., Proc. Ser. A. 91. pp. 76-92, Dec. 1, 1914.)—The author has carried 
out quantitative measurements of the ultra-violet absorption. of a large number 
. of aliphatic ketones. All the ketones used were rigorously purified by chemical 
‘Means, and. no measurements. were recorded until the liquids were found.to — 
be diactinic beyond 42400 A.U,, and gave no. reduction: when- shaken 
with. dilute permanganate for 16 minutes. The pure liquids ‘on examination 
show geometrically similar extinction curves, those of the general type 
CH;.CO.,.CHy.CHsR having the centre of the band at 2790 A;, and those:of 
the type R, CH. CHy; CHy. CHR at 2820 being’a'satorated alkyl 
radical. Substitution in a hydrogen position by methyl shifts the maximum 
20. A.U. redwards, but if on substitution in ‘this position an iso- oratertiary — 
grouping is formed..the shifts are respectively 50 and 80 units. With: the 
exception of acetone and methyl ethyl ketone all the members examined give 
the same max. molecular extinction, 212. These two exceptions are probably 
slightly associated into diactinic molecules, and on this assumption usiagtheir 
max, extinction values, 17°1.and 19°4 respectively, the factors of association 
are shown to: be 1:24 and 1:09. The former value agrees remarkably well 
with that observed. from. surface-tension measurements. by. Ramsay) and 
Shields. - general regards abeorption: the 


he 
= 
at 
in’ 
8 
» 
| 


a 


‘analogy: to ‘their ‘behaviour ih rotation tte: ‘author 


poitts'dut support that his: results furnish’ towards Baly's 
conception- -of “electromagnetic: force-fields: as’ the» ‘seat: of» absorption 
phenomena. | 


--806.-Polarimetry.. (Bureau. of Standards, Cire. No, 44. pp.], Wash- 


1014:)—Thiscircular, which supersedes Circular No. 12, forms a 


comprehensive monograph on the subject, and should be consulted by those 
interested. A special form of white-light polariscope built for the Bureau 
is described ; it is double quartz wedge compensating and possesses adjust- 


Paschen. (Ann. d. Physik, 45. 5. pp. 625-656, Oct. 15, 1914.)—Helium, when 
éxtited "by a’ weak current:in Geissler tube) absorbs’ the 'XX10880 and 


‘resonaricé The’ slightest: imiputity, 


particularly of hydrogen, léssené ‘the ‘absorption, and ‘the special precaution 
of removing this impurity: ‘with small amounts of pure ‘electrolytic oxygen | 


carried out frequently to: maintain the absorption at a’ maximum. 


The ray at composed of 'a strong’ principal component of 11088082 
‘arid a weaker ‘satellite Absorption is greater in the case of the 
S$trotiger Component, and’ of-account of the ‘lesser intensity of the’ satellite'in 


‘the-exciting light the comparative resonance‘intensity of the latter might’ be 


‘be weakened.» Such’ is not ‘the ‘case, however; as the relative 
intensities of the resonance rays are the same as originally. Thus the light 
absorbed by the: principal component must’ be capable of ‘exciting resonance 
in the ‘weaker: componenta result ‘opposed: to: that found by Wood 
for the’D-lines:of ‘sodium: vapour. The! resonance has’ exactly the 
same character and wave-length as the exciting light. Moreover, bya simple 
arrangement; it-is shown that all the absorbed light reappears as resonance 
light, so that the helium resonator conforms ‘to Planck's theoretical electrical 
resonator. Lower limits to the temperature of the ray at x10880 0A. U. when 

808, Structure of the Absorption Lines: and ‘J: Elias. Akad. 
Amsterdam, Proc.'17, pp.:720+781, Dec. 24; 1914.)—From 
by Mile: G: vi Ubisch during: the investigation: of ‘the 
light ‘emitted a’ sodium’ flame in a ‘magnetic field after-it ‘had: 
through: a: tube ‘filled with: absorbing :Na:vapour, she infers that) the wave- 
length; for which the absorption of the vapour is'a maximum, depends on its 
such a:way that ow rise of temperature .a displacement 
towards'the red: takes place. |The! amount of ‘this at 270° C: would bé about 
0:17: A: ‘unit: with’ respect to the emission line. ‘Experiments now described 


show that:the:absorptiom lines'Dj and Dj‘aré-both double; the two maxitia 


of ‘absorption being somewhat sharper for D, than Dj; and the distance apart 
of ‘the maxima is‘smaller for D, than-for'D, under the same conditions: 
distances, however, ‘are variable; many factors iproducing “a. For 
example; the idistance apart’of ‘the for the light from the’ 
carbomoef «the :arc 4s: mucly larger: (about ‘twice-as large‘as a’rule) for the 
light fron: the: positive: carbon.':: ‘Phe experiniénts tend: to ‘the conclusion that 
the: distames'‘of the absorption maxima is closely connected ‘with the density 
of thevvapour;and that:the splitting-up ‘increases’ 
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That: what has: been:observed is chieflyian: effect of density} and-not ina the 
first’ place: a‘temperaturé effect, is: supported!) by: thes fact:that the. influence 
soda: sprayed into thesarc is forthe greater part ‘the that of 
absorbing Na-vapour. much lower temperature... The temperature :may 
have’ effect; but probably:this only slight. The experiments do: not 
appear ‘to Kave!any cotinection with the displacement ofothe maxima due to 
‘ehange-of temperature, but it ‘séems-that-the correct interpretation:of MHe.~v. 
‘Ubisch's observations would be very intricate; :and many: aiore data.wonldibe 
809. Regularity:in: the: Spectrum of Lanthanum, Paulson... (Ann, d. 
Physik, 45, 8. pp. 1208-1208, Dec, 8, 1914.)—Following on similar work on 
‘the spectra of scandium, yttriom, and lutetium, the author now shows that a 
regularity exists in the spectrum of Jantaanum. The lines between )A8010°92 
and 6671-67 A.U. may be arranged into 16 groups each containing 6 lines, 
such that the 5 frequency-differences between adjacent pairs in each group, 
nig with the redmost line, have’ the values 2977-86, 659-00, 696-80, 
87918, and 1016'82. Ini: groups one: or two members. may not appear, 
and when: this is the case. the frequency-difference between lines on either 
side of. the -vacancy is of ‘the two would normally 
$10. ‘Mass and Velocity of a-Particles from Radiviactive Substances. E. 
Rutherford and.H. Robinson, (Phil. Mag. 28. pp,. 562-572, Oct., 1914. 
Paper read. before the Wiener Akad. der Wissensch,,.Oct., 1918.)—-A:con- 
giderablesdiscrepancy exists between ‘the values of (Ejm for the .«-particle 
deduced’ 'from radio-active measuremeénts and the theoretical value for 
the helium atom, deduced from the atomic and electrochemical data, Thus. 
the experimental value of E/m for the a-particle i is 5070, whilst the theoretical. 
value of E/m for the helium atom carrying two unit charges should be 4826. 
For this-and several. other important:reasons mentioned, the authors 
undertaken: a very careful’ investigationof the values iof E/m for a-patticles. 
‘To determine the quantities E/m and 9; the deflections of a narrow pericil of 
a-rays have been meastired in both magnetic and electtic fields i# vdcuo by 
the photographic method. In the experiments on magnetic deflection of the 
-a-rays-a thin film of radium C was employed asa source; ~The theory of-the 
«magnetic deflection of an a-particle:in a field:which varies:from: point to:point 
is given, ahd:it:is shown that the:effect of variability of the field:can be taken 
‘into ‘account: by deducing ‘a. miean: effective field which! would :produce the 
game deflection: . Slight variations of ‘magnetic: field: Over regiotis very near 
‘the source and the photographic :plate. will only involve: small: corrections ; 
bat it is important to’ have the field-as bniform as possible near the slit;icc) 
2 By a special experimental arrangement in which the photographic plate 
Was’ fixed'50 from'‘the slit)‘and 85 cm. fromthe source of 
‘electrostatic deflection ‘df ‘more’ than‘? of revérsal-was 4 
‘@lectrostati¢ field ' of: abotit’'2000 volts ‘could’ be niaintained 
igadmium. cells—carefally ‘calibrated by direct’ comparison with” two" Weston 
“standard cells, Exceliéit photo sare of "both magnetic ‘and 
‘electrostatic deflections of! the «rays from‘'a source of emanation (with RaA 
“ane in Whi wray tubs. ° The advantages and ‘disdd vantages oP the: ‘use’ of 
‘all @lray tube 'as ‘a’ séurce, are discussed. “The “iéns ‘action of ‘the 
@ large  propurtion the radiation about’a line‘of 
ideviation ‘is out both in'the theoretical discnssibai and iti the 
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obtained In the 
the deflected beams are exceedingly sharply defined while the outer. portions 
of the bands, which are produced. by. rays oe ane 
smallest which can affect the plate, tail off in a general blur... “ " 
For ‘the unscreened a-particle from radium the’ ‘the 
following values of: E/m and ‘from the. results. of. their. deflection 
experiments: E/m == 4828 e.m. units. v= 1922 x 10° cm. per sec,: Assuming 
this‘ value of » (probably the most correct hitherto obtained) the initial 
velocity of expulsion of the a-particles from the various a-ray products can 
be deduced from Geiger’s relation, viz., v* = KR, where R is the range of the 
in. ait.” Tesults are included i in the table:— 


Ur: 250.cm, 187x10 | 984x10° | 8°88 x 10" 
Urs. 1°44 4 
onium 8:00 145 — 
Ra 8°80 811 4-67 
RaEm 4°16 162 ‘B86 5:44 
4°75 1-69 8°51 595 
Rac 6°94 1-92 8-985 7°66 
RadioTh | 887 168° 8-28 5°19 
ThEm 600. Grol 8:57 616 
RadioAct | 4°60 168 x 10° 848 x 10° | 682% 10 
ActX' . 4°40 
ActEm 5°70 180... 8°78 6-72 
650 | 188. 8:90 


It has been calculated that the heating effect. to be ascribed to. the 
kinetic energy of the a-particles expelled from radium, is about 7 per cent. 
smaller than the value measured experimentally. It is consequently concluded 
that a'small part of the heat emission from radium is to be ascribed to other 
causes. No evidence has been found eR A egret in mass or 


$11, Distribution of Active Deposit of. Radium in. Electric. Fields, 
‘Walmsley. (Phil. Mag, 28. pp. 589-552, Oct., 1914.)—In a previous paper 
the author has shown that under suitable piiitions practically the whole of 
the active deposit from actinium emanation is concentrated on the kathode, but 
din the case of radium there always appeared from.5 to 10 % on the.anode. 
‘Work of Wellisch and Bronson, [Abs. 1089 (1912)] has confirmed the view 
that the case of radium is anomalous. In. the present paper experiments 
dealing with this anomaly are described. The variation of anodeand kathode 
-attivity with field strength is the first point investigated. .It is shown. that the 


distribution of the active deposit of Ra between the 
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.dimetisions of ‘the apparatus. The percentage of positively charged. active 
‘deposit collected ‘by the kathode, increases -with the applied field to a 
“maximum; but there-is always collected on the anode a certain amount: of 
-aetivity which is independent of the applied potential. To test whethér the 
anode activity arises in some way by absorption of emanation by the metallic 
electrode; the anode activities collected by rods of different metals are com: 
-pared. . The results show that the nature of the metal has very little influence 
;on the anode activity, although slight differences are observed due to absorp- 
tion of emanation by the anode, this effect being most pronounced in the case 
of lead.» The observations indicate, however, that absorption of emanation is 
quite insufficient to. account for the anode.activity. A direct determination of 
‘the variation of anode activity with area of electrodes is undertaken with a 
view to finding out the ratio of uncharged to negatively-charged active 
‘deposit, since the limiting value to which the anode activity tends when the — 
‘area of its surface becomes infinitesimally small gives the amount. of 
megatively-charged deposit. It is shown that this. limiting value must be 
extremely small, thus proving conclusively that no negatively-charged active 
deposit carriers are formed. A table of results it given which shows that the 
_ anode activity using high potentials (1000 volts) is apparently collected ‘on 
wires of different sizes in exactly the same way as when there is no field 
between ‘the electrodes. Thus the anode deposit appears to be due solely to 
diffusion of uncharged active matter. It is also shown that no secondary 
effect after the deposition of RaA on the electrodes is responsible for the 
observed anode:activity. In conclusion, the author compares the, results 
obtained with those of similar experiments with actinium. The. behaviour 
of radium and actinium active deposits in electric fields only differ in’ the 
initial activity which is found in the case of Ra. It is suggested that RaA, 
which is responsible for this initial activity, is capable of forming a iw. 


812, Transformations of Actinium Ww. Varder and E. Marsden, 
(Phil. Mag. 28. pp. 818-821, Dec., 1914.)—By analogy with the transformation 
_ in the active deposits of Th and Ra Marsden, Wilson, and Perkins [Abs. 100, 
1429 forward the following scheme of 


Ay a(6'4) 
_ ActEm —>ActB —> 


- counting the percentage of the total number of a-particles travelling beyond 
.  @ distance of 5°4 cm. In the present experiments evidence of these long- 
Tange. a-particles was sought for by an ionisation field 
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being used ‘to deflect the 6-rays the Tonisa- 
pre curves:showing' the existence:of a product emitting a-particles of-6:4.cm. 
are shown thus the existence of a branch product in‘ActC, involving 


Sees 


°90. pp. 621-681, Aug. 1, 1914.)—Gray ‘has’shown that penetrating 
“produced by 6-rays of RaE when 'they fall on different materials, the amount 
“of y-radiation increasing’ with increase’ of atomic’ weight of: the material :[sde 
“Abs, 1144 (1911)}. ‘The method’ adopted in’ Gray's experiments’ was, how- 
ever, utisuitable for the detection of ‘soft characteristic radiations:such: as 
‘those mentioned! in previous papers by: Rutherford and the:author [Abs, 1675 
°(1918).) In consequence of some peculiar results:obtained: when RaC. was 
‘deposited ‘on ‘nickel; it seemed important to examine’ in detailthe nature»df 
the radiation excited by the 6- and y-rays from RaB and‘RaC.' The following 
“table shows the results of an of we 


ty ‘ M M 


Element... | | Coefficient | Coefficient obtsined 


* Oxides used. # Thin layer of potassium bromide used. i 


Seostinents are Aesotibed in which the radiation excited by y-rays alone 
was examined, but no certain evidence of the production of such radiations 
was obtained. Radium C, in addition to the penetrating type of radiation — 
(w = 0°115) emits also a small amount of soft y-radiation similar in type to that 
emitted by RaB, and for which » = 40in Al. The author also shows that the 
amount of y-radiation excited by the a-rays of RaC is negligible compared 

~with' ‘excited: by the: Two: types: of ‘soft radiation ‘are: emitted 
uwhen‘RaC is deposited on different materials (a) the-characteristic radiation 

~of the material,excited by the P-rays of RaC, and (b} the soft radiation emitted 
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Thermal Expansion: of Sodium, Gnd 
and ©. Ciménto; 8: pp: O&t:, authtrs 
briefly describe and ‘criticise ‘the “ihethods employed and the results’ obtained 
ifr’ previous measurements Of thé thef'mal expansidn of thése me@pls.”’ Th their 
Own determinatibns, which Covered ‘the range of téniperature, 0'to use was 
‘thade ‘of 'a dilatometer containing vaselitie Oil; ‘the expansion of the latter atid 
that of the dilatometer being carefully measured beforehand. ‘’In éath of the 
three cases, ‘expatision of thé metal, in both the Solid and ‘the liquid state, 
is represented well ‘by‘an equation of the second degree ‘with respect to the 
temperature’; the coefficients; a’and A, of and respectively, together with 
the other results obtained, are given in the following table 


ey 


| 

as 


Liquid 


6208. 


The. values found for the sensibly ‘less thosé 
obtained by earlier investigators, and those for Na and K are somewhat 
dower tham:Hackspill’s recent numbers [Abs. 2015:(1914)}. ‘The low value 
1750°%, given “by. the’ latter for’ the change: in‘ volumé 6h 
fusion,: is: probably dae’to the: présence ‘of melting-point 
given; 'inamely 96:5°, being’ appreciably ‘lower ‘than ‘that’ now’ obtained. 
The values ‘given above: are: ‘in accord: with the ‘relations established’ by 
Meyer ::(1880);' Carnélley’ (1879), and “Wiebe (1879); the ‘coefficient ‘of 
expansion increasing with increase of ‘the atomic weight; with fall ih. the 
‘BIS, ‘Specific Heatof Solids. . Fiptnen: AZeitschr. Elektrochem 

20. ppi 10-18, 1914.)—In a former paper (ibid. 19. pp. 711-720, 1018) -the 
author had arrived at a formula for the atomic heat of solids at constant . 
volume under: the -assumption’ that the energy of oscillation ‘as a -deéfinite 
limiting value (depending upon the frequency »), and that this energy, ‘below 
and:above its limiting value «'; does. not change by: definite quanta, but ata 
steady rate, The: formula: is in: good agreement with most observed valués 
for: all temperatures above where is a’-universal constant, 
defined by: = (Ee being the mean energy). «The lowest tempera: 
ture :for' which the formula holds is: 19-7°: abs,‘ for: Pb; Cu, and 
few bodies deviate strongly; however : 
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; t becomes apparent above 881° abs. The ‘author’ 
~ abandons his hypothesis of a limiting energy and assumes that a very small’ 
- impulse may be. sufficient to call forth atomic oscillations, but that the ratio — 


Bre between this impulse and the resulting energy of oscillation will only become 


constant for T = »’. He modifies his co-ordinates and formule accord- — 
ingly, arrives at an equation for the atomic heat between T= Sr’ and 

T = 0°398 Gr’, tests this with the, aid of the experimental values of Nernst. 

~ and Lindemann, and deduces a general formula for the mean atomic heat of 


solids for T = and higher temperatures ; this formula is C, == 


ly. he. gives tables for the true and the. mean atomic. heat (or heat | 


eapacity) ofall solids in general, starting from = 0804 up to any 


be neglected for practical purposes. | 
Ik. (Ibid. pp. 105-109, 1914,.)—The fails 
| “T<pr. ‘The author therefore re-discusses his assumptions and modifies 


them ; the new equations hold also for the malariae: heats of —_ and the 


Thermal Conductivity of Badly Solids Barratt. 
® (Phys. Soc., Proc. 27. pp. 81-92; Disc. 92-98, Dec, 15, 1914.)—The thermal _ 


% conductivities of a selection of non-metals at 20° and 100°C. have been © } 
-. determined by precisely the same method, and in the main with the same 


- apparatus as was previously employed by the author in the detetmifiation of | 
___ the thermal conductivities of some of the rarer metal and alloys [Abs. 1991 
(1914)]. The substances treated were in the form of accurately turned 
_ ¢ylinders placed in an enclosure at constant temperature. Measurements 
‘were made of the heat given electrically to one end-of the cylinder, and of 
_the temperature of this end and of the enclosure ; the thermal conductivity is 
deduced from a simple formula developed in the previous paper. A table 
of results is given, which agree well with those obtained adem and others. 
in. cases where a direct can H. 


- Worthing. (Phys. Rev. 4. pp. 524-584, Dec., 1914.)—-A solution for the 

variation of temperature in a. cylindrical incandescent lamp - filament has 
been obtained which agrees well with results obtained experimentally with — 
_ a tungsten filament heated to a max. central temperature of 2815° K. The 
 temperatare distribution was obtained by a method similar in principle to 

_ the Holborn-Kurlbaum optical pyrometer, the filament of the pyrometer 
lamp being calibrated against a ‘black body. The method of obtaining 

_ from the known distribution in one filament, that in another of different 


_ dimensions but having the same max, temperature is indicated, as is also that _ * 


of obtaining the distribution in same heated to another. 


: Worthing. (Phys. Rev. 4. pp. 585-648, Dec., 1914.)—A method of measur- 
ing the thermal conductivities of incandescent lamp-filaments mounted in | 

‘evacuated chambers is described. It is the outcome of the study of — 


losses in lamps by Hyde, Cady, and Worthing [Abs. 4158 (1911). 


method is based on optical pyrometry, details of which are given 


_ previous -paper. [see preceding “Abs.]. The conductivities of tungsten, 
tantalum, and carbon in the te 
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those for carbon wat with ‘obtained iy fates 
(1910)]. Values’ Of (where & and x are the’ thermal and electrical 
conductivities’ respectively, and‘ ‘T the absolute’ temperature) have: been 
determined for the same substances in order to ‘test the electron enoned 


relation betweén the radiation E in watts/om.? ‘and the 
“fe 919, Relation the Total Emissivity of Platinum its Resistivity: 
P. D. Foote. (Washington Acad. Sci., J. 5. pp. 1-7, 1915.)}—The author has 
derived the relationship’ E = 0°5786/7 — 01769 rT between the: total 
emissivity E of a metal, the volume resistivity r and the absolute temperature 
T. The relationship follows directly from the Maxwell theory ‘of reflection 
and absorption. Measurements of the’ apparent temperatutes of thin Pt 
strips were made'by means of three Féry radiation pyrometers, the true 
temperatures being obtained from monochromatic 0°65) observations 
with a Holborn-Kurlbaum optical pyrometer. From these observations the 
total emissivity at various temperatures was calculated. These values plotted 
against showed with the theoretical curve. 


* Specific Heat and Thermal Conductivity of Mercury at Liquid Helium 
' Temperatures. H. K. Onnes and G. Holst. (K. Akad. Amsterdam, Proc. 
17. pp. 760-767, Dec. 24, 1914. Communication No. 142c from the Phys. : 
Lab., Leiden.)—In view of the discontinuity in the. electrical resistance of 
mercury at 479° K., measurements of the specific heat and thermal conduc- 
tivity have been undertaken. None of the thermo-couples examined were 
_ found to be suitable for thermometric purposes at the very low temperatures — 
employed, but the values of the thermoelectric forces of a number of metals 
against copper are given for temperatures ranging from 81°K. to 2-26° K. 
Resistance thermometers of constantan and manganin give, however, good 
results, The specific heat of mercury was determined by heating electrically 
a small block of the solid metal hanging freely in a high vacuum, and by 
measuring the rise of temperature which it undergoes, The mean values of 
the specific heat, which are accurate to within about 10%, are 0:00142 cal. 
degree K, at 4°26-648° K. and 0000584 cal. per degree K. at 290-907" K. 
The conclusion is drawn, that the specific. heat of mercury exhibits — no 
peculiarity at the point of discontinuity in the electrical resistance, The 
above results are in moderately good agreement with those obtained by 
F. Pollitzer [Abs, 866 (1911)] at somewhat higher temperatures. For the 
thermal conductivity of mercury the following mean values are found : k= 
871-89" ; here, too, no discontinuity occurs at 4:19 K, 


Fixed Points in Thermometry between 100° and 400°. Tensions of 
Nasheed Water, and Benzophenone. 1. Naphthalene. J.M.Crafts. (Journ. 
Chimie Physique, 11. pp, 429-477, 1918. )—Absolute stability is almost more 
_ important for thermometric standards than absolute purity even. Of many — 
substances tried, alcohols, esters, hydrocarbons, etc., only water, naphthalene, — 
and benzophenone. are sufficiently stable; mercury is too difficult to deal 
with. Water is absolutely stable between 70° 
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by fractional crystallisation, retained. its constant. during con+; 
tinued boiling for.12-months ; the point was 218°26, 218-46, 219°09° on 
mercury thermometers..,:The corrected “boiling-point for. Boston; latitude, 
42°21’ N., at:28;m. above. sea-level and (76000 mm..is 218:06°.. The .investiga:, 
tion. has been.conducted since, 1910 in the,Massachusetts Institute of: Techno- 
logy ; apparatus, the special ebullioscope, etc., used are.fully described, 
A complete;series of pressure boiling-point values for naphthalene. has been, 
obtained by direct comparison with ..a:.constant-yolume nitrogen thermo- 
meter between 281'16 and 2149°87 mm., the corresponding boiling-points 
being ++. 171:28° and 269°51°; a formula covers this: whole range. ..The; tem- 
peraturein the vapour space.did not.vary by more than 001°. Sensitive 
mercury thermometer should not.be used: for. determining temperatare differ; 
ence. exceeding that value, 0°01°:, Pressures. are determined with the aid.of 
an open-type manometer. and.of a- siphon barometer, the. verniers of. which 
are joined to,platinum contact. points. The bulb of. the thermometer, is of, 
a same dimensions as.the whole barometer, the temperature of the mercury — 
of whichis to be determined, the and. ase re-tested 


$22, New Formula jor the Cubic of Water, P.H. 
‘Hofbauer. (Zeitschr. Phys. Chem. 84. pp. 762-768, Oct. 7, 1918.)—From 
various observations, which he does not specify, the author deduces one 
formula covering the range 0° to 40°, and another, covering the range:.50° 
to,.100° ; modified formula are also given. The values agree, with. experi- 
mental. determinations. to the fifth decimal. The. quantities in his formule - 

are: 6 the. absolute, temperature, the corresponding volume, and. the 


* $93. New ‘Method “‘subdividi ing a given 
Interval on the Thermometer. Scale. T. Ww. Richards and T. Thorvald- 
son, (Am. Chem. Soc., J. 87. pp. 81-86, Jan., 1915.)—A new method is 
described for subdividing accurately any given interval on the thermometer 
scale. The method depends | on carrying out a reaction in a calorimeter at 
various temperatures, and in such a way that the final temperature, of one 
measurement is the initial temperature of the next, thus covering the whole 
interval to be investigated. The reaction chosen was the heat of dilution of 
hydrochloric acid, since it is easily measured, its magnitude is easily regulated, 
and the nature of the heat-capacity problem involved is co aratively sim “i 
The acid was diluted calorimetrically in an apparatus previousl usly déscrik 
| detail (Richards, Rowe, and Burgess) [Abs. 415 ‘By chosing 
a initial concentrations of acid and vatying final concentrations, a temperature- 

change anywhere { from ‘a few thousandths to several tenths of a  degreg can by 
obtained at will.” “Allowance tnust, of course,’ be ‘made for the temperatur 

fficient Of the reaction, and for other factors dependent ‘tipon changit 
h capacity. Details are given of the method of procedure, in the case 
the calibration of a thermometer over the interval of temperature from 16° to 
20°, sixtéén successive température incrémenits during dilution being measured. 
The results obtained are very’ Satisfactory, and the method is put forward ‘as 


and’ WE. Forsythe. (Phys. Rev. 4. pp: 
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—In' some éxperiménts with the Holborn-Kurlbaum pyrometer differences of 
about 40° ‘in the temperature filament at.2800° 
ments ‘were made'to determine the explanation, and it was‘shown that’ the 
ratio’ between brightriess of pyrometer filament and background varied: con- 
siderably according‘ to ‘size ‘of filament and the angle of the-entrance:coneof 
light’ In-some cases errots ‘as: great as 60°% were’noted, The author: 
describes in detail'the apparatus used and the experiments conducted ‘leading’ 
to this result. The errors appear be due'to diffraction at the filamentof the 
pyrometet lamp’ of the light from the background. Large pyrometer filaments 
and ‘large’ valties for ‘a tend to'make the filament appear less bright than the! 
background image ; small ‘filaments and’ small values for ‘a have a:converse 
éffeet;” The author’ makes ‘a series of suggestions: as to precautions ‘which’ 
should’ be ‘adopted in order: to ‘avoid ‘these errors, that the sources'to 
studied’ should be tsed as a background-and not as pyrometer filaments’; that 
a single: ‘pyrometer’ ‘filament: should: be used throughout experiments’; that 
the: background: image: sliould’ be large in’ comparison with the pyrometer 
filament:'" Finally, the ‘possible ‘effect of errors ‘on 


Bokhorst. (K. Akad. Amsterdam, Proc. 17. pp. 678-680, Nov. 27, 1914.)— 
Further investigations of the red and violet modifications of phosphorus 
[Abs. 1554 (1914)] shows that the supposed point of transition between the 
two forms does not exist, and that only one stable solid modification of the 
phosphorus has been found, this.being violet in the. coarsely crystalline state, 
but.ced when, more finely divided. When the healing is protracted, the 
vapour pressures.of different . preparations of phosphorus approach yalues 


of, at leat. two components greatly. i in volatility The 
red. phosphorus is retained for, this stable form, although in its coarser form 
this has a: violet, colour. The values of the vapour. pressure. at temperatures , 
and. #9, given in, tabular and curve form. 


G. J. Elias. (K. Akad. 17. PP- Dec. 24, 1914,)-— 


$27. Theoretical Study of the of Gases. H. Brot. 
(Soc: Ing. ‘Civils ‘de France, Bull. 67. pp. 804-850, 1014.)—After | 
the principles of the methods’ originally employed: by Linde and by Claude, 
the th ics of the’subject is discussed, as also the conditions for the 

»*Electron Theory ‘Distribution in Field Force. 
Richardson. (Phil. Mag:'28. pp. 688-647, Nov., 1914. }~According 
to Newtonian ‘dynamics, where mand ny are the con- 
centtations of the molecules at points where the’ potential’ energies ‘ofa 
molecule are w; and ws respectively, and R is the gas constant reckoned’ for 
one molecule. ‘According! to: the?quantum this 
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merely.a high temperature limiting case of a more general law. The inex. 


takes Keesom's equations [Abs. 288 (1914)]} as a starting-point from which to. — 


‘derive such a law. \ These equations depend on the assumptions: (1) That the. 
heat-energy of the gas can be analysed into the vibrations in its elastic, 
spectrum, and that the entropy of this system of vibrations can be calculated 
according to the method given by Planck ; (2) that.the elastic spectrum is 
limited by the number of molecules according to Debye’s principles ;.(8) that 
Planck's hypothesis of zero-point energy holds good ; (4) that the interchange 
of energy between gas and radiation is by quanta, and that the corresponding 

frequencies are twice as great in the gas as in the radiation, in accordance 
with the principle that the pressure exerted by a given radiation has twice its 
_ frequency ; (5) that the velocity of the elastic vibrations is proportional to 


the square root of the energy of the corresponding vibration. Some support — 


of Keesom’s conclusions has been obtained from the equation of state of 


helium at very low temperatures, and in some other directions (5) should be 


a valid approximation at reasonably high temperatures, and its validity at low 
temperatures might possibly be capable of experimental investigation, A gas 
is then considered in equilibrium in a field of force for T constant, the re- 
sultant force on a molecule at any point being R(= X, Y, Z). The differences 
of the pareetene sorecsinnion of R for any two points then satisfy the equation— 


sihiete N is Avoggnie s constant, and V is the volume of a gramme-molecule 
of the gas. Now # is expressible as a function of V and T, and: therefore of 
wand T only, so that the results will be independent of the geometrical dis- 
tribution of the field of force. The above equation is then integrated by aid 
of Kéesom's equations, and Ww; — @; is finally expressed as a function of Vj, 


V;, and T, by an equation involving in addition only the universal constants — 


ky, N, and R, and the molecular weight M of the gas. In general the relation 
obtained is too complex for other than graphical solutions ; but there are 
three comparatively simple cases : (1) When x and x are both small, corre- 
sponding either to small densities or to high temperatures or to both these 
conditions. The solution then reduces to that of Newton dynamics. (2) 
. When x and 2, are both large, corresponding either to high densities or to 
low or a ad of these conditions, 

volve ¢~**, é~"*, and their positive integral powers. (8) When » is very large 
and % is very small, ¢.g. in equilibrium between two phases of a gas differing 
enormously in concentration, the solution becomes m= NV,'. After show- 
ing the applicability of his procedure to the theory of thermoelectric 
phenomena, the author develops some formulz which seemed to promise 
a crucial test of the theory in connection with the emission of electrons 
from hot bodies. For the Maxwellian distribution of kinetic energy among 
the emitted electrons is required by his theory and established experi- 
mentally, while, in the case of the internal free electrons, the distribution, 
while Maxwellian according to the classical dynamics, should, on the author's 
theory, be governed by the considerations of the ‘Unfortu- 
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nately the requisite experimental determinations could nat be sufficiently 
re from the effects of secondary phenomena to give decisive results, 
G. W. T. 


829. Statistical Relations of H. Livens. (Phil, Mag. 
28. pp. 648-664, Nov., 1914.)—The.author here presents considerations which 
pre that no difficulties of a fundamental nature are involved. in Planck’s 
theory, and that it does not necessarily imply any new physical basis for 
radiation phenomena. Planck’s method, however, of arriving at his theory 
does, as Lorentz has pointed out, involve the assumption of a finite atomic 
structure for the energy in radiation. His theory undoubtedly represents the. 
experimental facts, while the Rayleigh and Jeans formula derived from ordi- 
nary considerations does not. In both the validity of the Fourier analysis is 
assumed, and this depends on the assumption that the radiation function 
contains a finite number of singularities only. And it is difficult to avoid the 
conclusion that the spectrum of thermal radiation must have perfect 
theoretical continuity. This consideration does not materially affect. the 
-conclusions of Gouy and Rayleigh regarding the origin of the periodicity in 
sunlight. .Neither does it remove the problem beyond the power of analysis, 
considering that we are concerned merely with averages, and that for the 
purposes of a statistical theory every possible oscillation with a wave-length 
in a given small range dA is practically identical with all the others ; so that 
it suffices, as Planck and Jeans have done, to examine some simple system 
with one oscillation of each type in each specified range, and multiply by a 
very large number N, the amount of energy deduced as corresponding to 
wave-length in the specified range for the simple system. This is practically 
equivalent to superposing a vast number of practically identical systems, — 
differing enough, however, to fill out each small range so as to give a con- 

tinuous spectrum. | 
Considering Rayleigh’s simple illustrative problem. of energy 
between the vibrations of a stretched string, the author points out that the 
procedure of Rayleigh and Jeans omits to consider the necessary restrictions 
on the values of the coefficients in the Fourier series for the kinetic and 
potential energy. The general conditions of convergency are too general 
and indefinite, and the author adopts the arbitrary procedure of applying the 
simplest possible convergency tests in ascending order of simplicity, and | 
assuming that the first, that is the simplest, test found to fit experimental — 
facts is probably the correct one. This procedure is shown to lead to a 
formula identical with Planck’s in probably all attainable regions of the 
spectrum, without any OF of structure of the 
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SOUND. 
Sound’ and Thermal Conductivity of Heinal- 
hofer. (Ann. d.’ Physik,’ 45, 2. pp. 2594282, Sept. 1914.)—In. the first: 
part under’ the’ like title [Abs. 886 (1912)} was given an absolute’ method for 
measuring sound intensity, the principle being dependent on: the: determina-. 
tion of a teiperature, ‘In the field of the sound>a gold leaf was exposed to. 
the warmitig of the wave’compression, and this: permitted an inference.as. to. 
the absolute intensity of the sound. The'same main idea permitted also the, 
determination of the thermal conductivity ofthe gases used, .if the frequency: 
of ‘the ‘sinusoidal: compression, thickness of gold leaf and its temperature 
variations are known. In the present papér part of the theory previously, 
developed is ‘corrected. This later theory is then experimentally confirmed. 
for known pressure-differences with frequencies from 5 to 82 per sec... The. 
temperature-changes of ‘the gold ‘were me 


yt 


(Nini. d, Physik, 45. 38, pp. 821-852, Sept. 15, 1914,)—An experimental research. 
of which the following are the chief points :—(1); The decrease of frequency 
of slightly vibrating bodies by the presence of the different gases surrounding, 
them was investigated.(2) The sounding bodies used were thin-walled 
Al tubes fixed at ‘two nodes and vibrating transversely like solid bars. . (8), 
Toa first approximation the change of frequency’is proportional to the 
_ density of the gas and independent of the chemical nature of the gas:, 
(4) Theory and experiment are in in the case of 
832. Phata-change Toles in with the Theory of Helmholte. 
F. A. Schulze. (Ann.d: Physik, 45. 2. pp. 288-820, Sept. 1,1914.)—The special . 
sound phenomenacalled phase-change tones are here experimentally produced _ 
and controlled as follows: The sound from ‘a tuning-fork by R. K. Koenig, 
_ passes along a tube which then branches into two slightly diverging tubes, 
the whole shaped like a capital One of the branches has: a telescopic. 
sliding part to adjust its length. At the far end of each branch isa microphone | 
put in circuit with a battery and transformer primary. The secondaries of 
each transformer are put through a commutator to.a telephone transmitter. 
Thus, the tone of the spark may be heard in one phase (through one branch 
of the tube), or in another phase (through the other branch) at will; or the | 
phases may be repeatedly interchanged whenever desired by means of the — 
commutator. The chief results may be briefly summarised as follows :— 
The experiments show that the sound phenomena heard on periodically and 
regularly changing the phase of a tone correspond completely with the con- 
sequences of the Ohm-Helmholtz resonance theory of audition. There 
appear in general the tones # and the variation-tones of higher order 
) + u, p F 2u, of which in special cases one may disappear, particularly the 
tone # itself by the phase-change w. A phase-change tone in the sense of the 
periodic theory does not exist. A tone of the pitch 2u is formed only as 
the difference of the two objective variation-tones p—u and p+u. [See 
Abs. 1721 (1904) ; 1675 (1908). ] E. H. 
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ELECTROSTATICS AND AtitosPHERIC 


Electrital: Development. during: ‘the:  forination Water-drops: 
Aganin, (Ann. d. Physik, 45. 7. pp. 1008-1012, Nov. 17, 1914.)—This. ihe 
_ is a record of investigations‘made to determine: to’ what extent ‘the actual’ 
splitting-uip of a water mass into small drops is:the cause of electrical separa: 
tions. The subject is part of Lenard’s fundamental work’on The Electricity: 
of Waterfalls,” and is exceedingly important: from the meteorological: stand-: 
point, In the latter; Lenard: came to the conclusion that the disruption:of: 
water in itself is inactive, but that the impact of the séparated drops’ upon: 
_ obstacles generates electrical action. The present. author now seeks:to find 
whether the disruption is: without: effect ‘entirely, or whether ‘very sensitive? 
methods will be able to detect some electrical’ development. Many previous! 
experimenters have demonstrated strong electrification of the liquid and syrs 
rounding atmosphere, but as the whole procedure is 50 exceedingly complex: 
the final solution of thé problem has not:yet’ been determined. The effécts’ 
observed must certainly be ascribed in part'to the mutual impact of the drops: 
on each other, and therefore this must first be subtracted ‘before the disruptive’ 
influence can be ascertained. The work of Triibi and Bernolak is then’ 
sidered, the latter having shown that the electrical development ‘is intimately’ 
bound: up with the: formation of secondary drops. Further, when the 
secondary drop formation is great, Some of these condense, an act-which 
must be accompanied by electrification of the water and which would ‘explain’ 
Bernolak's observation: Thé apparatus used: was for the first experiments, 
that of Bernolak, and ‘receives detailed description in: the paper. The author: 
noticed, however; that spray-formation: always took place in thé neighbour- 
hood: of: the water exit, and’ accordingly most elaborate: precautions” were 
‘taken ‘to: remove this disturbing factor ; details of, these are given in’ full, 
Another cause.of electrification may be the impact of the falling drops on the 
water surface in the collecting vessel, and this was established by J. J. 
Thomison’s method, using methyl violet as indicator, ' Bernolak's work was: 
thus shown to be invalidated on this account.’ Experimental details are then’ 
given of the means adopted to eliminate this factor. “Several other pre- — 
cautions to eliminate possible disturbances ‘and to increase the sensitiveness 
of the apparatus are described. The result arrived at is, that either the 
disruption produces: no’ electrification, or that the effect is too small for’ 
detection, by: the apparatus employed, and ‘conclusions 


884, Electrical Effects ‘the Fait Water i in OM. 
(Ann. Physik, 45.7. pp. 1018-1088;' Nov. 17, 1914.}—A‘con- 
tinuation of Lenard’s fundamental work on the “Electricity of Waterfalls;” 
Lenard proved that the rebound of raindrops ‘on’ the ‘earth's surface 
the atmosphere to such an extent that the sign of the potential gradient could — 
be affected. Later Lenard took up the study of the, extent to which 
diminution of liquid surface’ could be a cause of electrical development. 
Sirice ‘the formation of raindrops is due to the combination of mist-nucleéi of 
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more than 15,000 nuclei with a surface disappearance of about 18 mm/ of free 


water surface. The electrical development consequent on this diminution 
must play a great part in any electrical phenomena due to rain, and the 
present author here records a quantitative study of this branch of the subject. 
Originally separate drops were experimentally investigated, but it was found 
impracticable to obtain a uniform supply of falling drops smaller than 0°8 mm, 
in diam. Much better results were given by fine water-jets formed by allow- 
ing water to flow out of very fine capillary tubes, when drops down to 04mm. 


diam, were obtained. The electrical properties of these fine jets were then 


investigated. When the drops were allowed to impinge on a metallic surface, 
the electrification was found to be very variable, but more stable and stronger 
effects were obtained when the impact took place ona water surface. Full. 
details are given of the apparatus used for this part of the work. A difficulty 
encountered was the presence of dust in the water, which would undoubtedly 
modify the electrical phenomena. Details are given of the means devised 
for reducing such disturbance to a minimum. The dependence of the impact | 
effect on the length of the jet received special attention. It was found that 
the impact of one jet upon another produced a much smaller effect than the 
impact on still water, a result due to the electrification developed by the 


_ formation of bubbles. The structure of fine-water jets was next investigated 


for the purpose of throwing light on the relationship between the electrical 
effect and the length of the jet. Intermittent illumination by electric sparks 
was employed, and as a general result it was found that jet structure was 
extremely unstable in character. The electrification due to the coalescence 
of drops in the jet next received attention, and elaborate experimental details 


of this investigation are given. The study of jet structure showed that 


coalescence of the drops only occurred within a few cm. of the disintegra- 
tion point, and in more remote sections of the jet the drops on impact were 
more often reflected. The variation of the electrometer indications with 
alterations in the jet length were therefore carefully studied : tables of results 
are given. The electrification due to the impact of a jet on a rigid surface 


- was next studied with the object of finding the disturbing effect due to bubble 


» 


formation when the impact takes place on a water surface. Finally the 
insufficiency of the electrification due to drop coalescence as an explanation 
of rain charge is shortly discussed. The following represent the general 
results obtained ; (1) By the impact of thin jets on still water, very small air- 
bubbles are. generated which strongly increase the electrification effect and 
explain the observed dependence of the electrical effect on the length of the 
jet. (2) The structure of fine jets is extremely complex. The drops depart 
from the unbroken section of the jet with different velocities, and, at the 
outset a coalescence takes place, while later the drops are reflected from each | 
other and so scattered. (8) Coalescence in the upper part of a fine jet brings 
about an appreciable charging of the surrounding atmosphere. An electric 
field greatly influences the charge due to coalescence. (4) The smaller drops 
do not increase the electrification per cm.* of water so much as the passage 


_ through of small gas-bubbles. (6) During rain-formation the electrification 


developed by the coalescence of mist nuclei is not sufficient to explain the 


field. HLH. Ho. 
DISCHARGE AND OSCILLATIONS. 


‘ 836, Nature of the Photo-electric Phenomenon shown by Selenium. Ww. Del 
Regno. (N. Cimento, 8. pp. 295-829, Oct., whe Pe author has made a 
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numbet of measurements to determine the varying apeisitiveaiebe of Se ini 
different regions of the spectrum of the exciting light.. An improved cell has 
been devised in which the Pt electrode takes the form of a thin, uniform 
layer deposited. by kathode disintegration on the Se plate. The cast Se was 
a, reheated for two hours at either 195-200° or 105-110°, cells of 
“soft” or “hard” type being thus obtained. The results attained are as 
follows ~The diminution of the resistance of selenium-on illumination and 
its subsequent recovery in the dark are not instantaneous, but require a time 
_ varying with the experimental conditions. The velocity of diminution of the 
resistance is greater than that of recovery, and these velocities vary during 
the course of the phenomenon. The sensibility increases with the intensity 
of the exciting light, especially during the first moments, whilst with one and 
the same illumination the sensibility depends on the method employed in 
preparing the cell, Previous illumination of the cell diminishes its sensi- 
bility. The most efficacious rays are the red, the value of \ varying, with 
different lamps, from 0°76 to 0°70u ; in other parts of the spectrum the effect 
is virtually non-existent. No trace was found of the maximum at \=O8, 
noted by Brown and Seig fAbs. 1442 (1914)], whose results appear to be 
erroneous. The position of the maximum is not altered when the tempera- 
ture of the lamp filament is changed. These facts seem to indicate that 
is one of ‘pure resonance, | | Be H. P, 


$86. Photoelectric Effect. on Uliramicroscopic Metal Particles. Meyer 
and W. Gerlach. (Ann. d. Physik, 45..2. pp. 177-286, Sept. 1, 1914)— 
Ultramicroscopic metallic particles are formed. by the passage of an electric. 
spark between suitable electrodes. These are then allowed to pass into a 
Millikan chamber and, by incidence of ultra-violet light, become photo- 
electrically sensitive. The fact that they are parting with electrons is 
detected by their behaviour in the chamber, which indicates they become 
more and more positive. An approximate theory of the phegomens, is given. 
[See Abs. 189 (1914).] E. H. B. 


“837. Ionisation. of by Kathode Rays. (Phil. 
Mag. 28. pp. 286-802, Aug., 1914.}—Many investigators have shown [see 
Abs. 1711 (1918)] that when kathode rays fall on a metallic plate electrons 
leave the plate, the numbers and speed of these electrons depending on the 
speed of the incident rays. The observations made in these experiments 
are explained on the supposition that two distinct processes are involved : 
_ (1) the reflection of the incident rays ; (2) an excitation by them of 
secondary rays. The first process only is present when the speed of the 
incident rays is less than 11 volts; the second then begins, and becomes 
of increasing importance as the speed i increases until a maximum of 200. volts 
is passed. Observations on the production of “ é-rays ” by a-rays, combined - 
with other evidence, seem to indicate that the emission of the secondary rays 
by fast primary rays is a process analogous to the ionisation of a gas by such 
rays ; the critical speed, 11 volts, represents the “ionisation potential” of the 
metal, the maximum. at 200 volts representing the speed of the rays which 
have max, ionising power. It is found that the ionisation potential aes 
considerably with the gas, while the “ionisation. potential of metals” 
to be independent. of the metal; this at once, Suggests that the telatios 
occurs, not in the atoms of the metal itself, but in the layer of gas (hydrogen, 

the same for all metals) condensed on the surface. The present paper gives 
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of the metal’ fron’ gases))'the object being’ to throw sorte ight 
difficult ‘problem ‘of the -photoeléctrie- efféct.” Fora’ desctiption’ of 
methods. of experiment the’ ofiginal paper must be consulted,’ The auth 
summarises Some of the more importatit results as follows -—“ The iottisation 
produced ‘by kathode rays in’ platinum’can be reduced very greatly by con! 
tinued heating im vacuo‘ahd im Oxygen?’ At: first the ‘heating produces: ‘no 
effect, then it producés large ‘arid suddéh Change followed’ by a vety 
and long-continitied ‘chatige’ the’ end ‘of which has not been ‘reached. “It is 
quite’ possible,;or ‘even probable, that tiltimately’ a staté’ would be’ reached 
in which the’ Pt*would not be ionised at all by rays of fess’ than 40 volts 
speed. The initial state° of the inetal can be restored’ by allowing’ kathode 
rays to fall'on the ‘metal’with 4° speed of 100 Volts’in a of gas ndt 
fess than 0°01 mm. ; ‘meré access to the imetal of gases ‘anid’ vapours ‘does not 
restore that coridition quickly, if at all: "When the initial condition is restored 
by action ‘of kathode rays ‘it is much less permanent ‘than before ; the second | 
State-can be Tegained by a few minutes; instead of ‘many ‘hours, of heating.” 
-Expetimenits'to show that there’is fo direct effect of température on the 
ionisation“of thé’ Pt are also describéd! In‘ the: discussion’ of the results 
obtained it appéars that a fairly satisfactory explanation of ‘the phenomena 
is supplied by the’ well-known views as to the contamination of metal siitfaces 
With gas, this contamination being*present in two forms (a) gas contiéhsed 
_ On the surface, (b) gas dissolved or “entangled” in the body of the metal. 
‘The research ‘proves clearly the fact that the ionisation produced at.a metal 
surface by kathode rays can be decreased very markedly by the same treat- 

mént which greatly reduces the thermionic and photoelectric effects, It is 
urged, in conclusion, that the results throw light on the experiments wh 
havé been described illustrating the abolition of the ‘photoeléctrit effec 
when the surface of a metal is “cleaned,” and that they destroy most” " 
the reasons for holding that the prevalent theory of that pigs is entirely 
incorrect.” ‘Errata. Ibid. Dec., 1914.] ALB. 


Continuoys-current Arc between Nickel Electrodes. A. Hagenbach 
W. Frey: (Archiv des Sci. 88, pp. 229-286, Oct., 1914.)—The authors 
SeceiBe" observations made on an arc between Ni electrodes in an atmo-— 
sphere of nitrogen at low pressure enclosed in“an iron vessel, The anode was 
‘water-cooled. ' An ordinary arc using various currents and gas pressures was 
also’ employed, ‘It is found that’ the p.d. between the electrodes varies with 
the the’current being kept constant: “The arc-was started and the p.d., 
afr against the length of the arc, / ;' the measurements were repeated 
atervalstot of 18 minutes. “For the two forms of arc there is an increase in é, 
nitiatly 116 volts;of about 6’ volts in 80 mins. for the longer arcs (24 cm.) 
and’2 Volts for the’ shorter (0 cm,), in which case the initial valué is ‘about 
80 Volts. The longer the arc the greater the rise in ¢. The influence of tinte 
is strongest during the first quarter of an hidur ; afterwards it diminishes, and 
ceases after one hour. “An attempt was next made to detérmine ‘where’ this 
vatiation odcurs, “The ‘potential in the ‘arc itself was found by means’ of 
a” ‘probe ‘connected’ through a’ Voltmeter ‘to’ the ‘anode, (2) the 
‘kathode:” Strdight-lite’ curves are found on plotting distance from electrode 
of be from ‘electrode. The fitst ‘Series of measurements’ was 
iatély the arc ‘was started and another‘ at the end of 1 “hour. 
wai the poternitial of the probe is measured relative to that of the andde it 
is found that ‘the ‘curv obtained” after 1 hour remains parallel to ‘the’ first 


Curve ‘Wat all ‘the potential “differences are decreased, by about '1 ‘volt.’ By 
1915. 
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extrapolation’ of the. curve tlie!anode-fall is:54, volts; the voltage across the 
being 120 initially, 180 volts after tihour:, ‘When. the p.d. between probe 
and kathode is’ ‘measured there is an increase of..10-volts after 1 hour all 
positions of the probe. ' The inclination of the curves:cemaining the same it 
is concluded that the potentials in the:arc itself.do:not vary, but that the 
kathodé-fall varies with the time. Probably it -is chiefly the heat-flow which 
varies with the’ time, being greater at the commencement. From Simon's 
theory of the arc we should therefore expect: that the p.d..between ‘the 
_ @lectrodes ‘should :decrease::as the time increases; which is the opposite, of 
what is is’ discussed, and a possible explanation 
107-128,''Oct.,' 1914.)-—-A ‘mathematical discussion of’ the differential 
 €quations which may be used to répresent the motions of ‘Planck's rectilinear 
_ oscillator; a special feature of the work being that with certain forms of: the 
equation the motion‘ ‘may reach" a’ point d’arrét at’ which the: acceleration 
assumes an imaginary value: The equation which 


and this atises diy Ka cage of the principle of énergy with the usual 
law of instantaneous radiation, and which would arise from the integrated 
form of the energy by the same as ‘is applied, 
the 


One of the first inferences the author draws from his work is that what- 
ever may,.be thought of. the. merit of (1). or the Abraham-Planck- 
Riidenberg derivation of (2);:is without much. mathematical or, physical 
validity. . The derivation of Lorentz.and Ritz is not open to the same objec- 
tions, for it. proceeds directly from. the retarded. potentials to (2) through, a 
that the rate of. ao is. 


for oscillatory is. nearly. proportional jhe. square the 


“ae” 


_ velocity and.is physically nearly equivalent to a friction. proportional. to,the 


velocity. .The average rate: of radiation, ibs, of that which 
to that found by Hertz. aS 
author. considers that the reel interest of work, lies in, 
; general inferences or alternative inferential possibilities. of importance to 
physical science which the discovery, of..the point, d'arrét suggest. 
Various. possible ways of. escape from the point )d'arrét in the space- 
‘PLECTRICAL' PROPERTIES AND INSTRUMENTS.” 
$40. Of Alloys: Schleicher: sail 
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“latge’ number of previous researches on the magnetic properties. sug- 
gested that the alloys can be divided into twoclasses : those containing more 
than 25 % Ni give the’ same transformation curves on heating and on 
-€ooling and are hence called reversible ; alloys with less than 25 % Ni are 
irreversible, there being considerable’ arrests. so. that the temperatures. at 
which transformations occur appear too high on the heating curves and too © 
low on the cooling curves. Neither these investigations nor the dilatometric 
and resistance determinations really explained the complicated phenomena, 
which, in the authors’ opinion, are caused by transformations in the series of 
solid solutions. These can be studied by resistance’ tests at very slow 
temperature-changes. For the present the experiments concern the alloys 
containing about 80 % Ni, about which there was most uncertainty. The 
material, wires of 85°25, 80°6, 25°2 % Ni, were supplied by Krupp, and the 
experiments made with aid from Siemens and Halske.. The wire spirals are 
- joined to copper rods and placed in tubes, 1 m, long, of Jena glass or 
Berlin porcelain (glazed inside and outside), in an electric furnace of 
Heraeus, a vacuum (0°0001 mm., generally 0:0005) being maintained at tempera- 
tures up to 1000° with the help of a Gaede pump ; an experiment lasts 8 or 
9 hours. The hard-drawn wires gave first irregular curves, which became 
more regular. Selecting the most trustworthy of a large number of curves, — 
it is found that perfect parallelism exists for the thrée alloys. All the alloys 
seem therefore to lie in the same homogeneous field of the condition diagram 
which extends upwards to various temperatures, to 900° for the 25 % Ni- 
alloy, to 700° for the 80 % Ni, and to 420° for the 85 % Ni. Since the 
resistance-changes, above the transformation temperature, are relatively small 
even in the case of the rich alloys, it is concluded that there will be another — 
homogeneous field beyond the former, and that the transformation-range lies 
(at different ae for the different alloys) between the two fields. | 
H. B. 


E at Contact andE of M etals. 
F. Rother. (Ann. d. Physik, 44. 8. pp. 1288-1272, Aug. 4, 1914. From Dis- 
sertation, Leipzig.}—An experimental research of which the chief results 
may be summarised as follows :—(1) An optical method is described by which 
the tiny gap between two balls, or contacts, could be made any very small 
measurable distance. (2) When this gap or distance between the contacts was 
less than a wave-length of light, even 1 volt would give a current. This was 
measured and found to be of the order 10-“ amp. (8) This measure of the 
current was obtained by use of an electrometer. (4) In connection with this 
a spherical condenser was used. (6) A special method of polishing is de- 
scribed which furnished satisfactory optically-good metallic surfaces. (6) The _ 
_ current passing across the small space between different metals was found to 
_ be different. In the case of the metal tested (gold and iridium) the better- 
conducting metal gave the better conducting: gap. But the ratio of the gap 
conductivities was about 8 times that of the conductivities of the metals 
themselves. (7) From this difference of gap conductivities with different 
metals it is concluded that the conductivity in question is due to metal 
electrons, The phenomenon was not measurably different in air at atmo- 
spheric pressure and under a vacuum of about 05 mm. (8) An attempt to 
determine the conductance of this electron atmosphere in the gap showed 
that it varied with the distance between the contacts. The apparent con- 
ductivities of these atmospheres were of the order: for gold on" and for 
iridium 10—* (the ohm being the unit). [See Abs. ELH. 
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842. Potential Energy due to a Coil carrying a Current. A, Biondel, 
(Comptes Rendus, 159. pp. 725-788, Nov. 80, 1914.)—Calculation of the 
potential energy of a coil carrying a’ constant current, which is being wound 
up in a magnetic field [Abs. 89 (1915)].: The field is in the direction of the 
axis of rotation and two cases are considered: (1) when the field is due toa 
magnet, or (2) to’'a second coil carrying a current. The case when the coil 
is wound in the absence of a magnetic field is discussed and it is shown: that 
the induced e.m.f. = — 4idL/dt and not — idL/dt, where L is the inductance at 
ae ‘time t, giving for the potential energy of the coil the usual expression $+L?. 
H. 


fuiniems 78. pp. 808-809, May 29, 1914.)—A description of three methods. of 
measuring an inductance with the aid of a rotating interrupter, The induct- 
ance L of resistance r is connected in series witha resistance ni, the 
interrupter I (Fig. 1) and.a battery. On rotating the interrupter with the 
switch S open, a reading A; will be obtained on the moving-coil ammeter A; 
resistance for adjusting this current to a convenient value. switch 
S is then closed, when the reading on the ammeter will fall to a value As, due 
* to discharge of the quantity of electricity from the inductance on interruption 
of the magnetising current C. If the battery circuit is made and broken 
N times per sec, then L = (A; — Ay)R/NC, where R is the total resistance of 
_the circuit L, S$, A, m,n; and C=o/(r-+1). The time of each closing of 


moving coil D.C. ammeter. B, battery. I, interrupter. switch. inductance. 
V, voltmeter. and re, ‘non-inductive resistances. 


the battery circuit should be sufficient to allow the current through 1 L to 
attain its max. value ; this condition will be practically obtained when the 
time of contact eicouiie: numerically about 6 times the value of L/(r + 7). 
- Much greater sensibility may be obtained by adopting the arrangement 
shown in Fig. 2. In this case by adjusting the brush connected to the 
ammeter so that it makes contact just before the other brush breaks contact 
with the battery, the initial current A; can be greatly cut down without 
increase of the resistance 7. In Fig. 3, the numbers 1, 2 and 8 refer to non- 
inductive resistance shunts and the discharge current from the inductance 
may be read as a direct quantity and is therefore less susceptible to vibrations, 
If,in Figs. 1 and 2, the inductance L and resistance r; be replaced sol 
condenser, its capacity is equal to (Ay—A:)10°/NV mfd... 
_. +. ‘Phe method has proved useful in the measurements of small inductances 


B44, Rotating Field Model. F, M. Denton, ‘Electrician, 14. pp. 588- 


| 684, jan, 22, 1915.)—The model is for the 
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rotating ‘field with the aid-of a projection lantern, : The stator‘is .2:plain 
fing winding conheeted to a. mercuty boards! A: watch- 

glass containing iron filings: is supported; concave side upwards,.on.aglass 
pivot which lies on the axis:!of the ‘stator ;‘the‘watch-glass is just above: the 
stator ‘and can rotate freely. When low-frequency. polyphase: currents are 
supplied to the stator the watch-glass revolves and the filings, moving with:it, 
_ Maintain a*constant configuration.' ‘The: pivot is fixed to a glass base, so that 


946. Electric High-temperature Vacuum J. Wolf and E, Milter. 
‘(Zéitschr. “Elektrochem. 20.° pp: 1-4; furnace -‘proper 
consists of a horizontal carbon tube, 6 ¢m. external and 2-cm. internal diam, 
80 ‘cm: long, connected ‘by threaded graphite nuts with water-cooled copper 


tubes‘ which serve as leads; these tubes pass next to the carbon tube; | 


_ through water-cooled cylinders. The cylinders are surrounded: by a cylin- 
dtical water jacket; an air-tight packing being effected by the aid‘of rubber, 
vulcanised fibre; ahd asbestos; the jacket can be shifted so that the furnace — 
tube is exposed. Betweén the carbon tube aid ‘the jacket are two: arenas 
radiation scréens of carbon, ‘each consisting of two semi-cylinders, whieh ar 
Separated: by quartz rings. Radiation in the longitudinal direction’ is ores 
vented by graphite discs riding on the copper tubes. ‘The carbon ’tube-is cut, 
€very 10 mm.; by slits, 1 or in ‘width, embracing of the circum-. 
ference. The substance is placed in a graphite boat, 10 cm. long, attached to 
a carbon rod which is supported in the furnace by quartz rings. Tempera- 
tures of 1722°, 2000°, 2500°, 2850°, are obtained with an expenditure of 8°64, 
6°15, 12°16, 15°0 kw. (at 80 volts). These current consumptions are said 
to be much lower than those required by the Ruff furnace and by an Acheson 
graphite tube. The whole space within the jacket is evacuated. The furnace 
Was designed especially for the study of metallic nitrides. O. Ruff. (Ibid. 
pp. 177-179, March 15, 1914.)—Ruff points out that a comparison between a 
' vertical and a horizontal furnace of different constructions is not appro- 
priate; the newer furnaces of the author are, moreover, much more 
economical than the old form to which Wolf and Miiller refer, 2000° being 
| obtained with a power expenditure of 7°6 kw., and 2700° -™ 18 kw.  H. B, 


_ ALTERNATING. CURRENTS AND MAGNETISM, 


of Magnetism. K: Honda. (Téhoku: Univ., Sci. 
| 8. pp. 171-188, June; 1914.)—A brief sketch of existing. theories is given, and 
_ they are found insufficient to account for the observed facts. In the given 
_ theory, a modification of Langevin’s, thé author assumes ‘that the moment of 
a molecular magnet is not constant, but a function of the: temperature ; also 
that the mutual action (magnetic or otherwise) of the° molecular magnets has 
the effect of preventing the turning of the molecules: caused by the external 
- field. Further, the:shape of the molecules is taken to be nearly spherical ;. in 
a paramagnetic substance the molecule has an elongated form, the’ trans- 
formation of a ferromagnetic substance’ into a» paramagnetic at 
temperature being ascribed to ‘elongation of the: molecule with -rise of 
temperature. In ferromagnetic substances, at low temperatures, the .effect 
of thermal impacts is very small in comparison with that of mutual action. 
With-tise ‘of temperature, the médleculés. gradually: elongate ‘and ‘the effect 
of thermal impacts: 
VOL. XVIII.— A.—1915, 
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seitulartanilint. of ‘deformation: of the molecules; the ‘substance: becomes 
paramagnetic: ‘Modifications are’ introduced into the theory in’ 
to include - critical temperature: ‘and 

947. The, Magnetic Coefficients of Porm: Material of 
Arkadieft. (Russian, Physico»Chem. Soc. J. 46. 1. 22-42, 1914.)—In this 
article, whichis largely. of a mathematical.character, the: author designs.in 
simple manner to compute the magnetic susceptibility, the permeability, and 
the energy of substances. He considers, further, that the formula, which he | 
has evolved. are not applicable alone to magnetic phenomena; but’ can be 
extended,-to others; such as the polarisation of dielectrics, to:-thermal and 
electric flux in bodies, immersed. in. conducting media, to the phenomena. of 
diffusion..and: filtration: of moisture through porous ‘substances, 
parison ofthe usual: coefficients. of material with the coefficients: of form 
introduced -by the.author’ is claimed: to’ possess more .than,:an. ordinary. 
significance... The: following inferences: are deduced: (1) The relation 
existing, between: the -permeability..of- form and. substance for:a triaxial 
ellipsoid. (2) The means of:.calculation of the.:magnetic coefficients» of 
various geometrical: bodies. (8): The. coefficients of cylindrical bundles as 
related to coefficients: of cylinders. (4) The most advantageous.form of 
a-body for accumulating magnetic energy,.and :thus the most profitable 
construction of solenoids with iron. . Under the heading for permeability ‘of 
form for certain geometrical forms the author discusses the ellipsoid of 
revolution. In the following table the symbol A represents the ratio of the 
axes, -i.¢. a/b and afc,:and in the case of tte 
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Longitudinal and ‘in’ the same 
Specimens of Steel and Nickel: Williams. (Phys. Rev. pp. 498-506, 
Dec.; 1914.)—Measurements of changes in dimensions wete made upon: two 
specimens of ‘steel ‘and two of’ nickel; the ‘transverse’ effect in Ni 
with considerable difficulty owing to heat-effects.' In Bidwe 
experimenits the direction ‘of the magnetic ‘field employed ‘was fixed; and the 
variations ‘of two dimensions at’right angles to one’ another’ were measufed. ; 
For some reasons it seems preferable to use successively two fields” at ‘1 
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angles and measure the change in length in one direction.' This was the 
method adopted in the experiments now described. - The specimens were in 
the form of tubes, and the longitudinal fields were obtained by surrounding 
the specimen with a long solenoid, corrections being made for the end effects _ 
of the solenoid and for the demagnetising effect of the cylinder itself. The 
transverse fields were obtained by winding on the specimen a toroidal ring, 
_ room being left for free expansion of the material. The change in length of 
the cylinder was measured by means of the displacement of interference 
bands produced by the light reflected from two glass plates arranged close 
together and carried at the ends of two rods, the other ends of which were 
fastened to the ends of the specimen. This device could be used without — 
disturbing the system both in the longitudinal and transverse effects. The 
change in length was measured as the field was increased from zero upward, 
with several makes and breaks of the circuit for each field strength measured. 
Demagnetisation by reversals occurred after each series of readings. The 
results obtained are shown graphically ; they exhibit a qualitative reversal of 
the two effects as the planetesimal hypothesis would indicate. An exact — 
quantitative reversal is not to be expected for several reasons: (1) non- 
homogeneity of the specimens, (ii) non-uniformity of the transverse field, and 
(iii) the elementary magnets affected by the longitudinal field will be different 
from those influenced by the transverse field. It was found that long thin 


849, Magnetic Study of of Water and a Solutions. 
F. W. Gray and W. M. Birse. (Chem. Soc. J., Trans. 105. pp. 2707-2716, 
Nov., 1914.)—The magnetic measurements here described were made with the 
object of throwing light on the state of combination of water in compounds 
- of different types and to determine the magnetic properties of water in (1) 
_ aqueous salt solutions, (2) hydrated crystals such as those of copper sulphate, 
and (8) organic acids, such as benzoic and phthalic acids, which may be 
regarded as compounds of their anhydrides with water. In all these. classes 
instances were found in which the law of additivity, in the molecular sense, 
is obeyed. Thus aqueous solutions of potassium ferricyanide obey this law 
throughout the whole range of concentration, and yield a more trustworthy 
value for the susceptibility of potassium ferricyanide than that obtained from 
the solid. In the case of copper sulphate, if it is assumed that the suscepti- 
bility of the water is not affected appreciably by the ‘union, it is found that 
the paramagnetic susceptibility of the anhydrous copper sulphate molecule is 
increased by about 11°56 % when it unites with one molecule of water. 
Further addition of water molecules to form the higher hydrate has no 
marked influence on the susceptibility. With organic acids it is found that 
additivity, in the molecular sense, holds for benzoic, phthalic, maleic, and 
fumaric acids, but not for succinic and camphoric acids ; with the two latter 
acids, formation from the anhydrides is accompanied by marked change in 
the configuration of the atoms and their electrons. _ | 
_ Aqueous solutions of potassium ferricyanide correspond very closely with 
the &quation, x/10°07 — y/0°72 =1, where x is the weight of the ferricyanide 
in,100 gm. of solution and y x 10-8 denotes the susceptibility of this solution, 
Itis not-usual for an aqueous solution to exhibit such approximate additivity, 
and many of the older determinations are, indeed, valueless, being calculated 
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Substitution of 100 for x in the above equation gives the value +6°48 x 10+ 
_ for the susceptibility of potassium ferricyanide, this corresponding with 10°97, 
or very nearly 11, magnetons per molecule ; direct measurement of the solid 
salt gives + 6:77 + 0°16 x 10~*, ic. 11°26 magnetons per mol., while Weiss 
_[Abs. 677 (1911)] gave 10°41. In explanation of the magnetic difference 
between monohydrated and pentahydrated copper sulphate, it is suggested | 
that one water molecule is in the vicinity of each oxygen atom and one in: the 
_ vicinity of the copper atom, and that only the last water molecule causes 
deviation from the additivity of the magnetic PrePerre, Various observa- 
are quoted i in of this hypothesis, fess H. P, 


850. Magnetic in Manganese at H igh 
K. Honda and T. Soné. (Téhoku Univ., Sci. Reports, 8. pp. 189-152, 
April, 1914.}—The compounds were examined thermomagnetically over a 
range of temperature from —190 to 1200° C., partly to find. what c 

these compounds undergo at high temperatures, and partly to test Onnes and 
Perrier’s modification of Curie’s law over as wide a range of temperature as 
possible. The field employed at high temperatures was 9260 gauss, and with 
low temperatures 2012 gauss. The constitutional changes as coknene om | 


4 


7 “The Curie or Onnes-Perrier law is not strictly followed by the rae com- 
pounds over this wide interval of Sanccee ha, also Abs. 1895, 1896 
(1914). ] | G. E, A. 


861, Susceptibility of Rocks, HL Takagi T. Ishiwara. (Tohoku 
Univ., Sci. Reports, 8. pp. 127-188, April, 1914.)—In continuation of a study 
of soils and sands [Abs. 1898 (1914)] the specific susceptibility was measured 
by the Curie method.. The specimens were investigated in the solid form, 
- susceptibilities are given for about fifty different kinds of rock classified 

as igneous, aqueous and Eolian, metamorphic, and minerals. Of these the 
igneous rocks are generally very strongly paramagnetic, and it is verified that 
they seem to owe their magnetisability principally to the magnetic con- — 
stituent magnetite. Several rocks and minerals, such as limestone, fluorite, 
microcline, and quartzite, are diamagnetic, and schistose rocks show different 
susceptibilities in different directions. A change of susceptibility with field 
intensity was also noted, and curves are [See 
also Abs. 1100 (1909).} E, 
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Molecular Magnitudé of Metals in the Solid Phase! M. Padoa 
F. Bovini. (Soc, Chim. Ital.; Gazz, 44. ii. pp. 528-684; 1914.)—When a solid 
solution of concentration C, separates from a diltite solution of concentration 
GQ, and the ratio C, :C; is constant for ‘solutions of different’ concentrations, it 
may be asserted that the solute has the same molecular magnitude in the solid 
as in the dissolved state. The authors have investigated three different alloys 
of Sn, Cd, and Bi. The first:two: metals fotm a eutectic and Jimited ‘solid 
solutions, which are transformed, at a temperature: just above: 100°, into the 
compound, Sn,Cd; Sn and Bi,and also Cd and Bi, give: .eutectics,; but no 
solid: solutions. The ternary alloys examined,-which solidify at about -200°, 
present no further‘complications. In the three cases;,the ratio of, the con- 
centration of the cadminm with respect tothe tin in the crystals to thatiin. the 
liquid has the values 0:986, 0985, and respectively.. The-solid solutions 
separating from different liquid: solutions of Cd in-Sn have, therefore; approxi- 
mately the same concentration, the coefficient of distribution being sensibly 
constant. The conclusion is drawn that cadmium has the same molecular 
magnitude in solid solution in in tin as. in liquid solution, that j is, it is monatomic. 
‘These results tend to confirm’ Stoffel’s: data’ concerning ‘these ternary - 

alloys [Abs. 908 (1907)]. 


858. Structural ‘cuales Meneghini!' (Ann. 
Chim. Applicata, 2. pp. 154-158, 1914.)—The brass parts of incandescent gas 
burners were found to become very brittle, and, in some cases, to fracture 
spontaneously. Analysis revealed no change in the composition of the brass, 
which contained 64:5 % of Cu, 85°0 % of Zn, 0°8-0'4 % of Pb, and traces of | 
Fe. Micrographical examination showed that the Majority of the specimens 
consisted solely of the homogeneous a-solution, although in a few instances 
traces of B- and y-solutions were observed ; no sign of the polyhedral struc- | 
ture noticed in analagous cases was detected. After the fragments of brass 
were reheated at 700°, they were found to have undergone a marked diminu- 
tion in the superficial hardness, such diminution varying from point to point 
of one and the same fragment. These effects are probably the result of, first, 
the mechanical treatment to‘which thé metal is subjected during the shaping 
of the parts, and, secondly, electrolytic action due to the SO, formed daring 
the combustion of the gas and to moisture. In order to avoid the so-called 
“ Fordierkrankheit,” that is, the formation of internal tensions ‘causéd. by the 
_ Heating of brass ‘which’ has been worked below its ‘final’ “temperatute of 
solidification, the metal should’ Coritain at least 70 % of copper. Even with 
such alloys, Consisting entirely of the’ a-solution, trouble may occur unless, 
after they have final are stable by suitable 

(Zeitschr. Elektrochem. 20 pp, 440-452, 1014:)-~According to:the author 
the end-products of ‘the three disintegration-series: uranium-radium, thorium; 
and actinium, should: all. be members of) the lead: pleiades: (isotopic ele- 
ments of Soddy); and there should several ‘leads, atomic ‘weights 


ranging from 206 to 208-4, 
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obtained from two uranium minerals (carnotite from Colorado.and. pitch-. 
blende from Joachimstal) both, free from thorium, -Lembert [see Abs, 

1761 (1014)] deduced the atomic weights of uranium-lead 206°59. and 206°57.; 
this lead probably contained some actinium-lead)in. addition to.radium-lead, 
Atomic weight: determinations with thorium salts are more 
since all thorium ofes seem to contain some uranium. in 


Dischage V. Kohlischiitter and A. Frumkin... (Zeitschr. Elektrochem, 
20. pp. 110-128, 1914.)—Sticks of white phosphorus, up to 1 gm. in weight, 
are introduced into: the discharge bulb; which is before and afterwards, 
evacuated swept with COy and H, and -finally. charged .with, heli 
hydrogen, argon or nitrogen at 0-5 mm, Hg; the Al electrodes are 
after each experiment. - Distilled in. vacuo in the bulb the. phosphorus con- 
denses in crystals ; when the current is turned on, no; heating is required. 
Continuous and alternating currents, generally kept at 8 x 10-* amp. had 
practically the same effect; the pressure has to\be raised from. 500 volts to 
thousands of volts ‘because the electrodes, particularly the kathode, become 
covered with converted phosphorus. ‘The:bulb is afterwards filled with water 
to remove the deposit: The appearance of the deposit; its dispersity, density, 
adhesion to the wall, colour (orange, red, violet, brown to black), etc. change 
with the nature of the residual gas inthe tube. The general effect.of the 
_ présence of a gas is to loosen the deposit; argon does this. more strongly 
than helium, . Hydrogen and. nitrogen enter into combination with the 
phosphorus; these compounds: appear homogeneous with the further layers 
of changed phosphorus, except at higher gas pressures. when: mixtures of 
different substances can be distinguished’ under the microscope. - Heated, 
the deposit: changes: into’ red. phosphorus, and» the formerly: observed 
differences in appearance vanish. The’ first product. seems’ to be. Hittorf’s 
finely divided phosphorus, which. is deposited ‘from suddenly cooled, super~ 
heated phosphorus vapour; when heated this product sinters and‘ changes — 
into ordinary red phosphorus, which looks like the anhydrous gel of tin oxide. 
The author speaks of forms, and notiof modifications, because the appearance 

(Zeitschr. Elektrochem. 20. pp. 204-219, 1914,)—Reviewing the literature on 
the preparation of hydrogen peroxide, the author concludes that the,combus- 
tion of hydrogen i in oxygen yields. H:O;, which at the high temperature of the 
_reaction is at once decomposed into H,O and Q.. It should hence be possible 
to synthetise HsO, by effecting the combination, at low temperatures, that is 
to say, by preventing an explosive combination ; this can be done in three 
ways : by working at reduced gas pressure ; by. asing an excess of either H or. 
O; or by mixing the electrolytic gas with an indifferent gas, CO;. The three 
ways arc tried, the silent discharge being utilised asa catalyst, The, apparatus 
are fully described. . Electrolytic gas does not explode when the pressure is 
kept below..146 mm, Hg; the stream of electrolytic gas is sent through.a 
U-tube through which the discharge- passes, and the gas is, then condensed in 
liquid air ; the.liquid is taken up by. water. . During the, latter, process a mist 
(probably vapours.of:H1Qx;, often noticed by: previous experimenters) was always 
observed; when the flushing, with water was carried out with the greatest 
care, very little mist appeared, and the yield of 6 
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but it never exceeded 17%. ‘By the second method mixtures by volume of 
96°6 H and 85 O proved most effective; the best current-intensity in the 
primary of the induction apparatus was 4°6 amps. ; the gas: feed 04 litre per 
hours, the: temperature —80°; the gas mixture should contain some water: 

D Under these conditions the yield of a hydrogen peroxide of 99°9 % 
amounted to the same figure, 99°9 %. When the Berthelot tube was cooled 
with liquid air, the ozone also formed was likewise condensed at — 110° ; when 
the cooling was effected at — 80°, the ozone and hydrogen reacted with one 


another and increased the yield of H;Q,. The third method, dilution of the * 


electrolytic gas with CO;, did not give more than 4 % of the theoretical yield 
of peroxide. Experiments were finally made by passing a stream of non- 
explosive electrolytic gas over thin wire spirals of Cu, Ni, Fe, Pt, Pd, etc., 
electrically heated ; the glow increased or started again ; the yield of H,O;. 
was always poor, however ; some ozone was also formed, especially with Al 


357. High-temperature Investigations. 111. Tungsten and Carbon. OQ. 
Ruff and R. Wunsch. (Zeitschr. Anorg. Chem. 85. pp. 292-828, Feb. 10, 
1914. Rev. de Mét. 11. E. pp. 581-588, Aug.; 1914.\—The objects of the 
investigation were to find substances for standard melting-points above 2000°, 
and to study the influence of carbon on tungsten and the systematics of the 
carbides. Tungsten and its carbides are not suitable for temperature 
standardisation. Tungsten, even when solid, absorbs carbon from the electric 
furnace atmosphere, especially when heated slowly and so long as it contains 
little carbon ; the surface layer is thereby converted into a carbide and the 
melting-point rises ; the layer may contain more C than is soluble in the 
metal ; in a coal-gas atmosphere 7°68 % of C may be taken up by the liquid 
metal under formation of the monocarbide. The preparation of definite 
carbides is for these reasons very difficult. Rods are prepared by mixing the 
metal and carbon under addition of some ammonia, drying the rods and 
heating them directly by the current in a hydrogen atmosphere ; the same 
furnace serves subsequently for fusing the crude carbide in the arc, the 
electrodes being rods of this carbide and of tungsten ; the heating must be 

id. The first carbide formed is probably W;C, which melts above 2700°, 
without decomposition. It is soluble in the solid metal and appears as a 
separate constituent already when 0°12 % C is present ; tungsten filaments 
should, therefore, not contain so much carbon. The determination of the 
amount of carbide and of its influence upon the mechanical properties of 
the metal is very difficult; the rise of the melting-point produced by 
01 % C is about 85°. When the liquid containing much carbon is rapidly 
cooled from 2800°, the carbide WC is formed; it decomposes under slow 
cooling. The monocarbide cannot be fused without decomposition ; it exists 
already in alloys containing 2°56 % C; it seems to be metastable ; wat about 
2685° the equilibrium concentration is 8°8 % C ; at higher temperatures the 
fused mass absorbs C again, up to 6°12 % (in the arc), which would corre- 
spond to the monocarbide. The carbide W;C, which Moissan claimed to 
have obtained, could not be isolated ; the micrographic study suggests its 
existence. There are three eutectics, containing 1°4, 2-7, 8°56 % and melting 
at 2609°, 2660° and 2580° (Wanner pyrometer). By treatment with acids 
(HF, HNO;) and = em ge tetrabromide, only the monocarbide can be 
isolated, not the others. The system W-C resembles that of iron, nickel, 
‘and manganese. They all give a carbide M;C,' which is the more stable 
VOL. XVIII.—A.—1915. 
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858. Solvents (for Electrolytes) of Small Dielectric Constants. A. Sachanov 
anid J. Prscheborowsky. (Zeitschr. Elektrochem.:20. pp. 89-41, 1914.) 
Sachanov having shown that the molecular conductivity decreases when 
solutions in solvents of small dielectric constant are diluted, further experi- 
ments are made with chloroform (D.C. 47), bromal (7°65), benzylamine (6°2), 
orthotoluidine (6°0), a-bromobutyric acid (7°2) and isobutyric acid (2°6), organic 
and inorganic salts being dissolved in these substances and the’ solutions 
examined at 25°. The law stated is confirmed. The specific conductivity of 
all these solvents themselves is very small, below 10-’. Tetramethyl ammo+ 
nium iodide is dissociated to a considerable extent in orthotoluidine, and also 
more strongly still in aniline. The decrease of the conductivity d (in mho) of 
the solutions is given by :\ v*. H/h ==const., where v is the dilution (in litres 
per mol.), 2 a constant, and H and hare the viscosities of the solution and 


the solvent ; for higher dilution hv" =const,, i in practical —— with 


and Steel Inst., J. 90. pp. 165-179, 1914. Engineering, 98: pp, 631- 
682, Nov. 20, 1914.)—The carbide theory of the variation in the proper- . 
ties of steels at transformation-points only indifferently explains 
certain facts connected with the phenomena of dilatation. These facts, 
however, are readily explained by the allotropic theory on the assumption 
that the transformation a- to y-iron is accompanied by shrinkage, whereas the 
dissociation. and solution of the carbide is accompanied by dilatation. 
According to the carbide theory there should be little change in yolume at 
the transformation-point in low-carbon steels, since there is so little carbide 
present, whereas according to the allotropic theory there should be a Con- 
siderable shrinkage owing to the fact that the a-y change is at a maximum, 
This is actually what is found by experiment: shrinkage is much more 
marked in dead-soft steels than in hard steels. The curves for eutectoid and 
hyper-eutectoid steels show that the solution and precipitation of the cee 
lag behind the allotropic transformation of the iron during both heating an 
cooling. On rapid cooling, or, by carrying out the transformation at an 
artificially lowered temperature as in the case of special steels, the précipita- 
tion of the carbide may be obviated. The y-iron will be transformed into 
a-iron, but the carbide remains dissolved i in a state of supersaturation ‘in the 
a-iron, giving rise to martensite. This accounts for the lower density of | 
hardened over annealed steel owing to the suppression. “of the shrinkage 
occasioned by the carbide change. Again, the shtinkage does not occur in 
‘self-hardening steels. Further, the authors have observed a shrinkage 
tempering martensitic steels.. This shrinkage. occurs, at .200-400°.C,. on 
‘heating hardened carbon steels. and at 700 to. 760° C.,in: high-speed steels. 
_Austenite is considered as a solid solution of iron, carbide of,iron, and.carbon, 
in a state of equilibrium analogous to the hydrogen-iodine, vapour system. 
‘The relative .proportions..of. the various constituents. corresponding 
equilibrium will vary with the temperature and: the composition of. the. steel 
and according to the respective solubilities of the carbon and, the.carbide in 
the y-iron it will be possible to obtain either carbide or graphite on cooling. 
In ordinary steels the carbide first attains its saturation point when cementite 
separates out, and a partial combination of the iron and.carbon.takes place.to 
restore the disturbed equilibrium i in the solution. In high-silicon steels, how- 
ever, the solubility of is reduced so on is 
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which: first-attains its sataration-point, with the result. that .graphite-separates 

860. Surface Decarbonisation Tool, Steel. J. Emmons. (Am, Inst. 
Mining Eag.,.: Bull... pp;,,.2283-2248, Sept,, 1914,) Contains. the. results of 
experimental work on the effect of various treatments in eliminating carbon 
from the surface of tool. steel. . Pieces of tool. steel were heated in various 
gases and. the. results. noted... After heating in hydrogen to 1800° F. for 
8 hours and to 2180°F. for 6 hours, the pieces had a dull grey crystalline 
appearance, but_no. trace of. decarburisation, was, found, Similar pieces. of 
tool steel, after heating. in. carbon. dioxide. to temperatures | at and, above 
1400° F. for.8. hours showed distinct signs of decarburisation, the depth, being 
0:007 in. at 1400° F. _and increasing to. 0:072 in, at 2000° On annealing. in 
air and in oxygen results similar to those in CO, were obtained, but in the 
case of CO no decarburisation was found. On heating in steam at 1700° F. 


decarbyrisation was found. to bare taken place, ... 


get. "Melallogra ‘of German’ “Silver, FC. (Chem, Soc,, 
J. 105. pp. 2842-2849, Oct., 1914. )—Oxygen present in German silver is 
probably ring oe with zinc as zinc oxide. ‘In’ polished specimens 
without etching this oxide is seen as very fine black inclusions at high mag- 
diams.), The The addition’ of deoxidants, such as Mn and Al, to 


German silver, but probably as a ‘Copper-tin compound. Certain ot woe 
between German silver and ‘cet are pointed out, the most. ‘obvious of whic 

are: (1) Bed annealing tempéerature-rang €, 900° to 700°, is the same, being 
pat as the Ni or the carbon i increases, (2) Overheating Causes a return of 
the cast structure with an accompanying loss of ductility. (8)" ‘The mechanical 
roperties of German silver are’ not dissimilar from those of a normal mild- 
steel. (4) In each case increased Ni-content i is accompanied’ by ‘a diminution 
in the size of grain. - (5) The mechanism of the recrystallisation ‘after ‘cold 


“Alloys. Portevin and V. Bernard, (Iron and ‘Steel ‘Inst., 90. 
‘pp. 204-210, °1014.)Coaleseence is the’ result: of: capillary »forces:acting 
‘in heterogeneous solid system’ and tends to eétablish structural 
equilibrium: It is-a phenomenon which is general in’ all alloys: contain- 
‘ing’ a eutectoid; Experiments: carried out on two bronzes, ' one one consisting 
Of @ andthe’ complex’ and the ‘other’ consisting wholly: of. the: 
‘complex; ‘showed that coalescence could be effected by:causing the tempera- 
‘ture to oscillate just: above and ‘below: the eutectoid point... Under such 
‘treatment'the hardness of the first-named alloy was diminished, while. that-of 
the sécond alloy remained unchanged. In: steels, two phenomena. are 
-with ; (1) the liquation of the proeutectoid constituent; and (2) coalescence. 
The first is effected ay short while the 


= 

grain-size, mean area | | 

a cm,.’, whilst the mean area of the crystals in sheets made from similar alloy 

: to which no. deoxidants have been added was 0%'cm.*. Over-annealing V 
Bs f German silver causes brittleness and‘a structure similar to that of cast 1 
: 


be attained: by prolonged: annealing at: 700° C.: Goalescence: 
_ ig accompanied by a-reduction in the breaking stress, elastic limit, resilience; 
and ‘thehardness:and by an irnicreasé’ in ‘the ‘contraction and elongation. 
Experiments made with a view to determining whether the. properties of the: 
steel: after heat-treatment were independent of» the Structure of ‘steek 
previous to such treatment showed that with:a ‘10: minutes’ heating at 850? Co 
prior to quenching the: resulting mechanical: properties differ according ito: 
thé: pre-éxisting ‘condition ofthe stédli ‘These differences disappear after 
heating the steel for 80 mins. prior to quenching. The results are:somewhat- 
at variance with those obtained by Hanemann and Morawe [Abs, 2080 


(1914)} and: point:to:the different; results! obtained when:the’conditions of 


annealing are to, the: coalescence Aiquation:-afe 


wer 


963, of Phosphorus on the. Quality of Mild | 
10.. pp. 280-804, 1918. . Rev, de Meét..11.. E, pp. 566-570, Aug. 

e author reviews the results of. earlier. workers in this field and attrib 

the variations, to differences i in. the products and methods used in the. investi- 

series, of steels O11 to 016 % C, 0°40 to 0°55 %. Mn, 
05, to 0:08 % 0:17 to 0-26 Si, and to P were prepared and 


annealed, and quenched from 900° C..conditions. , The Brinell, hardness. is Is 
increased by about. 12 units for each 0-1 % of P added, while the elastic ‘ii 
is increased by about kg./mm.? for each, 0:1 %... The. ultimate: ‘stress 
reaches a maximum at about 0°6 to 0-7 %. In the quenched, gy there is a 
very rapid fall in the strength between 0-7 and 0°85 % P. The resilience 
(Charpy. notched .bars) decreases. continually as the phosphorus rises, and 
above 0:25. % the value becomes practically zero, The. electrical secs 
is practically proportional to. the content of phosphorus, and is ‘increased | 

about 0-11 ohm (referred to a wire of 1.mm.’ and 1 m, length) for cach. 1° 

added. The, coercive. force, remanance, and hysteresis losses are ‘decreased, 
, while the permeability is increased, by the addition of phosphorus, While 
quenching has little effect on the resistance the magnetic properties are 
lowered. F.C. AHL, 


tented d’Arts et Métiers, pp. 666-685, 1918. Rev. de Mét. 11. E. pp. 570-671, 
Aug., 1914.)—The phenomenion of the bending of metallic bars when’ heate 
electrically fo temiperatures in the neighbourhood of 1000° discussed. 
The curvattire increases with the number of times of Sure 3 and’ AHL 
persists partially after ‘cooling. UF. C. AH. 


Cintribution tothe Study of Nickel Steel,’ (Rev. 
Mét. 11, pp. 841-962, Aug., 1914.)}-The author describes the apparatus and 
thé methods used in carrying ont the’ work: ag 


$66, The, System Tron-Copper.. Ruer, and. Fick. Perrum, 
pp; 89-51; Nov. 8, 1918,)—Recent. .investigators partly .contradicting one 
another;and Sahmen (1908), the authors resume the investigations. . The two 
metals, about 25 gm,.of each, were fused: in.a porcelain, tubejin. a current. of 
nitrogen... Copper. retains. only. 1 or 2% Fein. solid. solution, whilst, iron 
dissolves up to 20 % Cu at 1440°, 
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thus three series of Solid solutions ; in thé middle, horizontal portion of the 
freezing-point curve separation of the two layers takes place only when 
the iron contains carbon, 0°02.% C; this influence of carbon may merely be: 
a deoxidising effect. The magnetic change-point was lowered to 760° by the 
addition of copper. The electric resistance was determined on forged rods 
of the alloy ; iron containing more than 6 % Cu would not forge. The 
resistivity of iron rises first when up to 1% Cu is added, and decreases after-, 
wards, the resistance | 16°04, 
pp. 88-89, Nov. 8, 1918.)}—The iron was of 99°8 with 0:08 % C; the cobalt 
contained 0:085 % C and about 1 % of oxide ; the oxide could be removed by. 
melting the metal in a china crucible. The alloys were prepared by fusing 
the'metals together. The system had been Studied by Guertler and Tammann 
in 1905. The ‘transformation point of y into é iron, 1420° for pure iron, is 
raised by the addition of Co, to 1490 by 15 % Co, to 1491 by 20% Co. The 
freezing-point curve descends from 1624° (pure iron) to 1496° (80 % Fe), and 
slowly to a minimum at 1475° (85 % Fe); the curve has two branches 
corresponding to the solidification of two series of solid solutions, and inter- 
secting at 1498° and 16 % Co. The magnetic changes were observed after — 
Lewkonja ; forthe range 85 to 80 % Fe the temperatures of heat-changes and 
of magnetic changes coincide, the maximum being at 980° and 57 % Fe, 
probably corresponding to ear There was no 9 microscopical evidence of 
“368. Cerhuim-Siticon and 1 R. 
iuiee Chem. 8. pp. 828-889, Dec. 19, 1918. Rev. de Mét. 11. E. pp. 528-580, 
Aug., 1914.)\—As with tin and lead, cerium combines under liberation of 
considerable heat also with silicon, and cannot therefore chemically be grouped 
with these elements. Ce and Si combine only at high temperature, about 
1400°, but then with great violence ; cerium carbides are formed in carbon 
vessels; other vessels are attacked, and the silicon is oxidised ; for these 
reasons compounds with from 0 to 80 % Si could not be prepared. In the 
preserice of cerium carbides the alloys rapidly disintegrate. The freezing- 
point curve has two branches which intersect at 1240°, the eutectic containing 
47.% Si; the minimum percentage of Si seems. to be 17, and the compound 
, CeSi therefore probable, This compound forms yellowish rounded crystal- 
lites which are very. hard and brittle, can be kept for months exposed to the 
air, and are not attacked by concentrated acids at ordinary temperature. 
The reaction between Ce and Bi is still more violent ; porcelain tubes are 
attacked ; carbon tubes may be used, as the carbides ‘do not cause serious 
trouble in this case. The study of freezing-point curves is very difficult, the 
micrographic. examination likewise, because the alloys, especially when poor 
in Bi, oxidise rapidly under liberation of heat ; the richer Bi alloys crumble 
to powder, «Four compounds are formed: BiCes, BesCe, BiCe, Bi,sCe. 
The melting-point of BisCe, is 1680°, extraordinarily high, 1868° above that of 
Bi; this difference surpasses even those observed in the cases of CesSn ‘and 
CeAly BiCe; is formed at 1400°, BiCe at 1625°, and BiCe; at 828°. All the 
alloys are attacked by water (more feadily than ‘cerium), and all -trace of 
moisture must be removed during the micrographic examination. In. only 
similarly:related to Bi, Al, Si,Sn,Pbi B. 
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$69. E.M.F’s in Alcohol.’ Combinations of the Hydrogen and Calomel: 
Electrodes R. Furness, R. T: Hardman; and E. Newbery. (Chem. 
Soc. J., Trans. 105. pp. 2802-2800, Oct., 1914,)—The earlier investigations have 
been continued in the hope’ that it might be possible to compare by electro- 
metric methods the thermodynamic potentials of highly dilute, hydrogen. 
chloride in water and alcohol respectively. The authors Have measured the 
potential differences required to determine (a) the behaviour of the calomel, 
electrode in’ alcoholic solutions of mineral chlorides; (6) the influence; of 
metallic chlorides on the potential of the hydrogen electrode in alcohol ; and 
(c) the p.d.’s between electrodes reversible to chloridion and hydrion respec- 
tively in alcoholic solution: have also their 
theoretical analysis; 

‘Certain discrepancies between caloutated s, which. 
sbt be accounted for by any hypothesis of experimental error, have led to the 
important conclusion that the calomel electrode does not give trustworthy 
results in acid-alcoholic solutions, although: it behaves sear ioral in dilute 
alcoholic solutions: of sodium Chloris.” ane 


| 


lions. E. Newbery. (Chem. Soc. J., Trans. 105. pp. 2558-2562, 1914.) 
The following figures are given by the dropping electrode as the absolute 


of the calomel electrode in the solutions stated, at 
eur 


The figures in column tay were ‘obtained with the aid ‘an dak 
hate, those in (6) with an alkaline cyanide, Of these figures, the value given 
P (0) for N/10-potassium chloride solution at 25°, and for N/10-sodium chloride 
solution may be taken as approximately — correct, The remaining figures 
cannot represent true absolute potentials, since the potential of the calomel 
electrode according to these results is greatest in the saturated solution, and 
least in the most dilute ; this i is directly to and wilt be'showfi 


Elias. (K. Akad, Amsterdam, Proc. 17. pp. 745-759, Dec. 24, 1914,.)—The 
question. of the influence of magnetisation of the electrodes on the 
emf. in a circuit in which there are electrolytes has often "been 
investigated, ‘but no definite answer has been attained. The only ‘case 
capable of exact thermodynamic treatment is that in which the electro- 
lyte is a dilute solution of the metal of ‘the. electrodes, the latter = 
similar, and for this case the author deduces, by a lengthy process, 
the value of the p.d. Experiments made with electrodes of electrolytic iron 
immersed in ferrous sulphate solution show that excitation of the magnetic 
field is always accompanied by a current in the sensé required by theory, but 
the values of {he p.d. found are 10 to 20 times as great as the formula obtained 
would indicate. At first the p.d. was about proportional to the second power 
of the strength of field, and attained a value of 68 x 10~* volt at about 16,000 
gauss, this value then remaining unchanged on farther s stren thening of th 
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field: If ‘the solutions -uséd -were neutral, the effect: remained, moderately | 
constant after excitation of the: field, bet with ssolutions.containing:. avery 
small -proportion: ‘of :free: acid, diminution and:reversal. of .the effect soon 
occurred; a value-being reached .about; 10 times as, great as that of the initial 
effect-following excitation of the field... Further;the resistance of the solution 
in¢réases markedly with the duration; of ,its,stay in the field... With pure Ni 
electrodes in’6%niekel sulphate solution, no. certain effect could be observed 
while the solution iremained neutral; owing to the rapid and. enormous 
increase ‘in the: résistance of the-solution, but.there is probably an effect 
which is'in the:theoretical direction/and about one-fifth as large as with,iron 
and consequently more nearly in harmony with the. theoretical magnitude, 
With nickel sulphate solutions containing sulphuric acid no. effect..was 


872, Application of the Theory of Allotropy to Electromotive Equilibria, Ti. 
A. Smits and A. H. W. Aten. (K. Akad, Amsterdam, Proc. 17. PP: . 680- 
694, Noy. 27, 1914.)—The authors first enumerate and briefly discuss the 
various theories, of the cause, of the. passivity of metals, and then. describe 
experiments made. to.:decide whether the boundary surface between metal 
_ and electrolyte or, the theory of, allotropy bas rendered robable, the 
metal surface“itself is the seat of the. polarisation, ‘and _passiv [Abs.. 1024, 
1762 (1914)]. The electrode of the metal to be investigated, fastened to a 
Pt thread, was etched with acid, quickly rinsed with water, immersed and 
rotated in N/10'salt solution, and its:potential-with respect to a.N/10. mercurous 
chloride electrode With silver, copper, and 
lead, which quickly assume ‘internal: equilibrium, the potential is not changed 
by etching, but with Co, Ni, Cr, and Fe, potential-rises of 0-107 to 0-109, 0-01, _ 
06-1'0 and about 1-0 volt respectively, according to the etching agent used, 
were found. Similar Measurements with iron, rendered passive by anodic 
polarisation or, by. etching with concentrated nitric acid, and immersed in. 
N/10. ferrous sulphate solution, show that the p.d. with respect to the 
decinormal mercurous chloride electrode at first decreases fairly rapidly, then 
remains constant,for a time. and subsequently falls rapidly again, the two 
passive states being identical, Increased, effects were obtained when the 
above metals were attacked while immersed in their salt solutions and the 
potentials measured at the same time. In the case of Ni, gradual addition of 
bromine water raises the potential by amounts varying to a maximam of 
0°65 volt; a considerable decrease to a constant value afterwards occur- 
g; this value remains practically unchanged when the concentration of the 
bromine reaches the saturation point. These results are shown to be due to 
the fact that the disturbance of the internal equilibrium by the action of 
the. bromine is influenced catalytically by bromine ions formed when’ the 
metal is etched. Of the other metals éxamitied, cliromium shows behaviour 
of With iron, the potential of a rotating 
immersed in N/10 ferric chloride is not affected by addition of - 
sie frahas to the point of saturation or N- -potassium bromide’ solution, 
result is due to the fact that iron is attacked both by ferric chloride 
solution and by bromine, the disturbance effected being ‘smaller in the latter 
case than in the former. Substitution of the bromine by chlorine, which acts 
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Be Electrolytic Dissociation: ‘of. Acetylene\,and, its, Metallic...Deri 
M. Skossarewsky:: (Comptes: Rendus,-169,:.pp... 769-771, Dec. 7, 
When acetylene-is-dissolved in,liquid ammonia and:its molecular conductivity 
measured at +45 dnd 0°, the:dissociation' of. the acetylene: is found. to. increase 
with the dilution: of ‘the solution ; the thermal coefficient-of, the conductivity 
is ‘about 2% perdegree and néatly independent of .the concentration. . The 
molecular conductivity of ithe sodium acetylid,C,H Na; at medium concentra- 
tion’ in liquid ammonia, is.of.- the order of; that of sodium, acetate in aqueous 
solution. acctimulator..cells ate: required for. the: electrolysis, which 
yields metallic sodium.at the kathode and. atthe anode.complex. products, 
partly gaseous between —45 and —60°.,: The continued. electrolysis. leads to 
a‘ strong polarisation of :the electrodes (2°71 volts), and. ‘to..a short-circuiting, 
by the dissolved sodium: liberated ; the-anode is'thus. depolarised, the current 
intensity rises, and the gas evolution ‘ceases ;. the; gases are. hydro- 


of the Field on the EME. Cells 
upon Cliemical Processes... W. Rathert. ‘(Zeitschr. ‘Elektrochem. 20. 
pp. 145-151, 1914.)—The ‘contradictory statements of ‘various: experimenters 
as to these influences:can be explained.on the assumption that.concentration 
changés’ take place: in the solutions: as suggested by Bucherer. When the 
couple Fe | FeSO, | CuSO, }'Cu: is prepared with all care, so-that only. ferrous 
(no ferric) salt is present,:and the couple is:placed ina strong electro 


magnetic 
field, there is no change all in the when the field:is. suddenly. turned 


on or reversed. According to Remsen copper should not be deposited 
uniformly on iron when a sheét of, \iron,is placed on a magnetic; poje..and 
CuSO, is poured’on the iron:; there would:be less:copper. deposited immedi- 
ately above the pole than farther. away from jit, This is. partly confirmed 
only. © “The deposition is quite uniform at first, but differences appear. afte 
some time, because the FeSQ, formed is more magnetic than the, CuSQ,. 

is therefore attracted 'to the iron, by the field, so that the CuSQ,. etal 
diffuse through: to the iron above, the.pole.. The deposition remains. quite 
uniform when the:CuSQ, is stitred.. When the.iron plate.is.replaced. by zinc, 
the opposite effect is observed (i.e more copper is deposited near the: pole), 
as it should be,:because ZnSO, is paramagnetic to CuSO, (not diamagnetic as 
FeSO, ; similar or opposite effects are also. obtained. with.Ag, and, with. Fe 
and Zn in different salt solutions or acids. Owing to concentration changes 
an e.m.f. may be set up under the following conditions. The couple: Fe 
magnetised | H;SO, | Fe non-magnetised, does not give a current and iron is. 
dissolved at both electrodes; when the first electrode is surrounded by a 
strong field, however, an e.m.f. is set up, because the concentration in FeSO, 
is now changed. The field is, however, not strong enough to separate 
previously prepared mixtures of salts into layers of more and of less magnetic 
solutions, nor can a varnished bar magnet, dipped into a mixture, affect a 


separation. When two iron rods, one magnetised the other not, are dipped _ 


into CuSO,, however, it can easily be seen that the rates of diffusion from the 
two electrodes of the FeSO, formed are different. But there is no difference 


in the solubility of magnetised and of non- mangeationd, iron as suggested by 
Remsen and others. 


875. Connection between Electrolytic and Chemical TIL. 
D. Reichinstein. (Zeitschr, Elektrochem. 20, pp. 406-417, 1914.)—The 
phenomena of passivity are of the nature of purely _chemical r eactions 
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racterised by an abnormal rate/concentration curve, the anomaly being 
that with increasing‘ concentration of one of the active components: the 
velocity of the reaction first increases and then decreases. In chemical 
kinetics this means that at the boundary solid-liquid or solid-gas the sum of 
all the concentrations remains constant ; this displacement-hypothesis . 
accounts, ¢.g. for negative depolarisation, whilst any, ever so slow reaction, 
whose velocity regularly increases with the concentration in accordance with 
the laws of chemical kinetics, can never lead to any passivity. A great many 
special examples of the displacement-hypothesis are discussed, one of the 
oldest known being the luminescence of phosphorus in oxygen, which 
increases with increasing partial oxygen-pressure, but only to a certain 
maximum. The particular problems dealt with are: the conception of the 
degree of passivity ; general equations for the purely-chemical dissolution 
of metals ; and the “kinetic paradox” that the more passive metal may be 
dissolved at a greater velocity than the more active metal, with special regard 
to experiments (by the author and E. P. de Petherd) on the dissolution of 
nickel in solutions of (H:0;+ H;SO,). This dissolution takes place 
according to : (a) adsorption of (6). Hi0;—>0O + ; (c) 230 —>0, ; 
(d) Ni+O + 2H—>Ni~ and H,O. Of these reactions, 5, ¢c, d are slow; (c) 
leads to a slow accumulation of ballast (O,) in the electrode volume ; with 
small acid percentages both (6) and (c) give rise to a slowly-progressing 
passivation. Between the concentrations 0°183-N and 0°866-N H;O; the 
rate of the stationary (independent of time) dissolution of the Ni decreases 


876. Impurities of Electrolytic Valves. G. Schulxe.. (Zeitschr. 
duteaeane ‘20. pp. 807-810, 1914.)—Phe action of electrolytic valves of Al 
is much influenced by impurities in the electrolyte. The iexperiments were 
made ‘by determining the formation curves in 0°22-N solution of borax ; the 
Al electrode was a rod, 4 mim. in diam. ; the other electrode was a foil of Pt. 
The most common and most injurious impurity is NaCl, of which 0:5 % is 
sufficient to disturb the action ; the effect is really due to the Cl ions, and as 
the other halogens are  tikagise injurious, solutions of borax which become 
turbid when silver nitrate is added should not be used. Of NaNO; and 
KMnOQ, 1 % may be tolerated; NaOH ‘is it is 
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